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PREFACE 

The 6301/6801 Assembler-Text Editor User's Manual is a detailed explana- 
tion of operational methods for the S31MIX1-R/S61MIX2-R Assembler-Text Editor. 
The S31MIX1-R/S61MIX2-R is used with either the 6301 Evaluation Kit (H31EVT1) 
or the 6801 Evaluation Kit (H61EVT2). 

The 6301/6801 Assembler-Text Editor programmed in HN462732 EPROMs will be 
mounted on the evaluation kit (H3l1EVT1 or H61EVT2). It has functions to edit 
and revise text on paper tape medium and to assemble source programs. 

When using the present manual, there are two others you should refer to 
for details on the 6301 and/or 6801 assembly languages: 

°6801 Assembly Language Manual (S61ASLI-EM), and 

°HD6301 User's Manual 

For details on the H31EVT1 evaluation kit monitor, see: 

°6301 Evaluation Kit User's Manual (H31EVT1-EM) ; 

and on the H61EVT2 monitor, see: 


°6801 Evaluation Kit User's Manual (H61LEVT2-EM). 
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1. THE SYSTEM 
1.1 System Overview 
The 6301/6801 Assembler-Text Editor is operated on either the 6301 
(H3l1EVT1) or the 6801 (H61EVT2) evaluation kit. These two evaluation kits are 
highly effective tools for users designing and developing systems which use 
the HD6301 or HD6801. By using a console connected to either kit, the user 
can develop hardware or software systems with extreme efficiency. Figures I-l 


and 1-2 show the program diagrams. 


6301 6801 
Monitor Monitor 
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Assembler Text Editor Assembler Text Editor 


Figure 1-1 Programs in H31EVT1 Figure 1-2 Programs in H6LEVT2 


The monitor program is indispensable to the evaluation kit. The user 
uses the program to debug hardware and/or software systems. 

The 6301/6801 assembler program converts source programs, written in 
6301/6801 assembly language, into object programs. Source and object programs 
are compatible with H68/SD series cross assemblers. 

The user selects the 6301 or 6801 assembler by executing the assembler 


directive "OPT", 
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The 6301/6801 Text Editor is a program for editing and revising text. It 
is a particularly effective tool for revising and editing source programs 


input into the 6301 or the 6801 assembler. 


1.2 System Equipment Configuration 
Figure 1-3 shows the equipment configuration of the 6301 evaluation kit. 


The 6801 configuration is exactly the same. 






Console Typewriter 


6301 
Evaluation Kit 






H31EVT1 


Dedicated 
Small 
Console 


Figure 1-3 6301 Evaluation Kit Configuration 


Execute the 6301/6801 Assembler~Text Editor with the console typewriter. 
You cannot use the small, dedicated console. 
The EPROMs (HN462732) which are internal to the 6301/6801 Assembler-Text 


Editor will be mounted on the evaluation kit board. 
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1.3 Memory Map 


Figure 1-4 is the software system memory map of the 6301 Evaluation Kit. 


Table 1-1 shows how each area is used. 


6801 Evaluation Kit (H61EVT2). 


Address (hexadecimal) 


$0000 





Monitor Work Area 


6301 Assembler/Text Editor 
Work Area 


$00B0 






$027F 


$6000 


Symbol Table for 6301 Assembler/ 
Buffer for 6301 Text Editor 


$7000 






$9800 


$BO000 
6301 Assembler 


6301 Text Editor 
6301 Assembler/Text Editor I/O Routines 
Work Area for Monitor 
Monitor 


Figure 1-4 System Software Memory Map 







$DEAA 





$E000 





$E800 





$ECOO0 





$F000 





The chart and table also apply to the 
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SOOBO 
l Sf 
SO27F 


$7000 
2 f 
$9800 


$B000 
3 f 
SCCFF 


SE800 
f 
SEBFF 


$0000 
f 
SOOAF 


$6000 
7 J: 
$7000 


$FO00 
f 
SFFFF 





1.4 Using the System 








Table 1-] Use of Memory Areas 


Address 
(hexadecimal) 


Use 


| Work area and stack for 6301 assembler and 


6301 text editor. 


Area for 6301 text editor buffer or 6301 
assembler symbol table. 


Storage area for 6301 assembler 


Storage area for 6301 text editor 


Storage area for I/O routines shared by the 6301 
assembler and 6301 text editor 


Work area and monitor stack 


Monitor areas 


The flow chart in Figure 1-5 shows the procedures for using this system 


to develop programs, 
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Source Program 
Coding 


Offline = 
Source Tape 


'e) Wee 


Editor 





Object 


Program 
| pesicor 


Debugging 
Results 


Object Tape 


















Hardware 
Simulation 


; Bad 
vive ID 


Good 


ROM 
Creation 







Object Tape 






End 


System 
Developemtn 





Figure 1-5 Program Development Procedure 
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Procedures in Figure 1-5: 

® Input text from source tape, edit and revise. Output results to 
paper tape. 

® Input source program from paper tape. Assemble and output object 
program to paper tape or directly to memory. 

GB) Use all monitor functions and debug object program stored in memory. 
With these results, revise the source program again and perform hardware 


simulation. 


2. ASSEMBLER 
2.1 Assembler Overview 

The 6301/6801 Assembler (from now on, simply, "the assembler") program- 
ming system enters user source programs, written in 6301 or 6801 assembly 
language, onto paper tape. The assembler then converts the source programs 
into object programs. 

You can use assembler source programs as input for 6301 (S31XAS2-F) or 
6801 (S61XASI-F) cross macro assemblers incorporated in the H68/SD series. The 
object program can be used for monitor input. It can also be used on paper 
tape for the creation of a mask read-only memory (ROM). 

Figure 2-1 shows the relationship between the 6301 and 6801 assembly 
languages. For further details, see Tables A-1l and A-2 in appendix A "HD6301 
and HD6801 Executive Instructions." 


Note: 6301 assembly language 









has 10 more execution 





6301 


Assembly Language instructions than 6801 


assembly language. (Table 





6801 


2-5 lists the instructions 
Assembly Language 


which are exclusive to the 
6301). 


Table 2-1 6301 and 6801 Assembly Languages 
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2.2 Assembler Features 

The assembler has the following features: 

(1) Source programs compatible with source programs input to 6301 and 
6801 cross macro assemblers. 

(2) Direct output of object programs to memory. 

(3) Adequate directives incorporated for easy observation of the assemble 
list. 

(4) Displayable cross reference list (see (1) in 2.3.2) for easy 
observation of the assemble list. 

(5) Reference to symbols used in other programs. 

(6) Assembler directive "OPT" for switching to the 6801 assembler. 
2.3 Assembler Input/Output 

The assembler inputs source programs from paper tape and commands entered 
from the keyboard. It also outputs the assemble list and object program. 


Figure 2-2 diagrams assembler input/output. 


Assemble 
List 


Source 


Program 





Paper Tape 


6301/6801 


Assembler 





cca og 
{ 
lObject | 
Keyboard iProgram 
{ 





Paper Tape 


Figure 2-2 Assembler Input /Output 
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2.3.1 Input to the Assembler 

The assembler inputs paper tape on which source programs written in 6301 
assembly language are punched. It inputs commands keyed in at the keyboard. 
For details on the commands, see 2.6, "Assembler Commands." 

(1) Source statement format 

A source program is a logical sequence of source statements written in 
assembly language. Each source statement is a sequence of ASCII characters 
ending with a carriage return(p. See appendix B "ASCII Codes" to find out 
which characters in the ASCII set can be used. 

Each statement line consists of the four fields shown below. If a label 
field begins with an asterisk ("*"), all remaining columns constitute the 
comment field. 


A statement can have a maximum of 72 columns. 


SE a pT TE ee De EES 


statement 
(Example) 


*COMMENT LINE 


LABEL (SP) cMPA (SP) #520 GB SPACE CODE? CR) 


label operation operand comment 
statement 


GP: at least one blank space 
(a) Label field 
The label (the symbol in the label field) is a name given to each 
statement so it can be easily referred to by an instruction. The label 


Starts at the head of the statement. 


| 1abe1 | @D | 
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When "*"' is in the field header, the statement is a comment. 
Comments are output to the assemble list but are not converted into 
object codes. 

If the header is blank, the statement has no label field, and 


consequently no label. 


| e operation 


(i) Label rules 

(a) A label symbol consists of 1 to 6 characters. 
(b) The allowable symbol characters (in the label field) 
are: 

°Alphabetics from A to Z, 

°Numerics from 0 to 9. 
(c) The first character in the symbol must be alphabetic. 
(d) A, B and X are words reserved by the assembler and 
cannot be used independently as labels. 
(e) Defining labels twice will cause an error. 
(f) The location counter's value of the first byte in the 
instruction or data storage area is assigned to the label. 
(g) You can assign any label to statements that have 
executive instructions. But, as Table 2-1 shows, certain 
assembler directives require a label and others must not 


be labeled. 
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Table 2-1 Assembler Directives for Label Addition 


Assembler Directive 


Requires label 
No label 


(h) The location counter's value cannot be assigned to the 






END, NAM, OPT, ORG, PAGE, SPC 





EQU directive. For further details, see the explanations 
for each directive. 
(b) Operation Field 
The operation field comes directly after the label field, and 
consists of an operation code of less than 5 characters. The two 
types of operation codes entered in the operation field are: 
(i) HD6301 or HD6801 executive instructions (from now on, 
simply 6301 executive instructions or 6801 executive instruc- 
tions) 
These are operation codes shown in Appendix A's Table A-1 
"6301 Executive Instructions" and Table A-2 "6801 Executive 
Instructions." 
(ii) Assembler control instructions 
The special operation codes recognized by the assembler. 
These codes will not be converted into machine language; they 
control assembler processing. 
(c) Operand field 
The 6301 and 6801 executive instructions determine the addres- 
sing mode in the operand field. Table 2-2 shows the operand field 


format and applicable addressing mode. 
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Table 2-2 Operand Formats 


6301/6801 Ad@reséing Mode 


6801 or No operand Implied 
6301 | 


6801 or <expression> 
6301 


6801 or 
6301 








Direct(l), extended or relative 
In selecting between direct (1) 
or extended mode, the assembler, 
if possible, automatically 
selects the direct address 
format. 











Immediate 











#<expression> 








<expression>, X Index (1) 


Accumulator 

A space may or may not be 
entered between the operator and 
the accumulator designation. For 


6801 or 
6301 
6801 or 
6301 
example, "RORA" is the same as 
"RORAA", 
6301 only <value>, 
<expression>* 
instruction, <value> takes 
the numeric value from 0 to 7 
and the #<expression>* with 


with BCLR, BSET, BIGL or BTST 
AIM, EIM, OIM, or TIM. For 
example, "AIM #$3F,LABEL+3". 
6301 only <value>, Index (2) 
<expression>*, Just as with the Direct (2) 
X format, <value» takes the 
numeric value from O to 7 or 
#<expression>* depending on 
what the executive instruction 


is. For example, "BCLR 
3,DISP,x". 






Direct (2) 
Depending on the executive 


























*The values in an expression are 1 byte (0 to 255). 
(d) Comment field 
The comment field is the final field in a source statement. 
When a program is assembled, the comment is not converted into 


machine language. It appears only in the source list. The 


HITACHI! 11 


comment explains program processing, it helps you to understand the 
program. Comments are also important for their role in helping to 
simplify debugging and maintenance. 
Rules on the comment field 
(i) It is an optional field. 
(ii) Leave at least one space after the operand field, then 
write the comment. If there is no operand field, leave at 
least one space after the operation field and then write the 
comment. 
(iii) You can use any character in the ASCII code from $20@P) 
to $5F(__). 
(2) Expressions 
An expression is composed of symbols, numerics and arithmetic operators 
and it specifies the operand value of the operation code. The arithmetic 
operators are: 
(a) + addition 
(b) - subtraction 
(c) * multiplication 
(d) / division 
Expressions are computed serially from left to right no matter what the 
arithmetic operator is. 
If an expression's operational result exceeds 2-byte lengths (65535), the 
value becomes undefined. If neither symbol nor numeric comes directly before 
an arithmetic operator, the computation is made as if a O were there. 


(example: /SYM = 0/SYM) 
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Figure 2-3 is an example of expression use. 


00001 NAM EXPRES 
00002 OOAA DATA] EQU SAA 

00003 0055 DATA2 EQU $55 

00004 * EXAMPLE OF EXPRESSION 

00007. 0000 0011 FDB 8+6+3 

00008 0002 0006 FDB 4/2+4 

00009 0004  Oo00D FDB 5*4-7 

00010 0006 08 FCB 2*2*2 

00012 0007 86 55 LDA A #DATAL—DATA2 
00013 0009 B7 OO011 STA A WORK1 

00014 000C 86 FF LDA A #DATA2*3 
00015 OOOE B7 0012 STA A WORK2 

00017. 0011 0001 WORK1 RMB i 

00018 0012 0001 WORK2 RMB 1 

00019 END 


TOTAL ERRORS 00000 


Figure 2-3 Example of Expression Use 


(a) Numerics 


Table 2-3 shows the methods for expressing numerics. 
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Table 2-3 Expressing Numerics 





Numeric Display Format Example 
Expression 
Decimal <numeric> 





ea me | 


Hexadecimal S¢numeric> or <numeric>H SFF , OOFFH 
(with the latter, the first 
digit must be 0 to 9) 


Octal @énumeric> or <numeric>0O or @377, 3770, 377Q 
gnumeric>Q (only 0 to 7 
can be used) 





Binary Zcnumeric> or <numeric>B 
(only 1 and 0 can be 411111111, 111111113 
used )° 


(b) Character constants 


These constants are formed from character strings. Table 2-4 shows 


the method of expressing character constants. 


Table 2-4 Expressing Character Constants 


The character following "'" will 
be converted to 7-bit ASCII code. 


n, character string n characters following ",", 


will be converted to ASCII 
code. 


d character string d Character strings enclosed by 


d will be converted to ASCII 
code. 





(c) Symbols 


Symbols are strings of 1 to 6 alphanumerics beginning with an 


alphabetic. The rules for symbols are: 


(i) The characters A, B and X are words reserved for the 


assembler and cannot be used by themselves. 
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(ii) "*" is the symbol for location counter. It also indicates 
the address of the first byte in an instruction word which has 
"x" in the operand. 
(3) Addressing Modes 
(a) Implied and accumulator addressing modes 
In the HD6301 and HD6801, several operation codes have instructions 
with only one byte. These instructions are either in implied or 
accumulator addressing mode, and when coding in assembly language, there 
is no need to write in their operand fields. 
(b) Immediate addressing mode 
In the immediate addressing mode, 1 or 2 byte values can be 
immediately used for operands. Specify the immediate addressing mode by 
placing the character "#" at the beginning of the source statement's 
operand field. The expression after "#" takes a 1 or 2 byte value 
depending on the instruction. 
(c) Relative addressing mode 
The relative addressing mode is used with branching instructions. 
Branching is performed only when relative values from the branching 
instruction's first byte are -126 to +129, 
(PC + 2) - 128 <D < (PC + 2) + 127 


PC = address of first byte of branching instruction 


D address of destination to which branch is made. 


The branch offset is actually entered into the 2nd byte of the 
branch machine instruction. It assigns, in 2's complementary, the 


difference between the branch destination address and the address 


directly after the branch instruction. 
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(d) Index addressing mode 

The index address is related to the index register of the 
HD6301 or HD6801. When an instruction is executed, the effective 
address is calculated by adding the displacement in the machine 
instruction's 2nd byte to the 16 bit index register's present 
content. Since signs are not computed, negative values cannot be 
used in the offset. 

The index addressing mode is specified by the characters ",X" 
usually after the operand field expression. '",X" or "X" can be 
expressed only when the character is "0,X". 

(e) Direct and extended sdavedsing modes 

With direct or extended addressing modes, use 1 byte (direct) 
or 2 bytes (extended) in the operand's address. In the direct 
addressing mode, operand addresses are limited to a range of O to 
255 in memory. Direct and extended addressing modes are differenti- 
ated according to the value of the expression in the source state- 
ment's operand field. 

(4) 6301 and 6801 Executive Instructions 
Table 2-5 lists the executive instructions for the 6301 and 6801. 6301 


dedicated instructions are marked with an asterisk (*). 
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Table 2-5 Executive Instructions (addressing mode and machine cycle) 


DATLTELIY 


petjduwy 


paxopu] 


PIPuUd XW 


yIaIIG 


de IpouUN] 


XOOV 


puei3adg g 


DATEL IY 


par[dwiy 


poxapuy] 


papuajxq 


yIIIIG 


aye} pou] 


XOOV 


pueisdO ¢ 


3-4 4-5 5-6 5-6 © 


3-4 4-5 5-6 5-6 ®@ 


3-4 4-5 5-6 5-6 © 





those after 


are the number of 6301 machine cycles, 


Figures before 


Note 


are the number of 6801 machine cycles. 
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2.3.2 Output from the Assembler 
The assembler outputs the assembly listing and object program. 
(1) Assembly Listing 
There are 4 types: 
°Source statement listing 
°Error listing 
°Symbol table listing 
°Cross reference table listing 
We will now explain these listings by first looking at Figure 2-4 which 


shows an entire assembly listing. 
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PAGE 


60081 
e@ee2 
99093 
eee04 
9eeeS 
28006 
20007 


G0009 
00010 
GOG11 
OO012 
08013 
09014 
06015 
00016 
00017 
00018 
00019 
20020 
0021 
00822 
00023 
90024 
G0025 
GEQ26 
00027 
00028 


MOVBEG 


MOVBEG 
MOVDST 


MOVE 


MOVe18 


SAVEX 


TOTAL. 


001 


2400 
9400 
9402 
9404 


O406 
0408 
040B 
G40D 
0410 


412 
9415 
417 
@41A 
@41D 
O41F 
9420 
B423 
0426 
427 
9428 
B42A 


0400 


0400 
0402 
O406 
415 
G404 


ERRORS 


MOVE 


9002 
9002 
9002 


Q406 
EC 90 
FD 0480 
EC 

FD 
Aé 


e4e2 
@4 


FE 
ES 
FF 


0400 


@404 
9402 
E7 90 
a8 
FF @404 
@404 
o8 
AA 
26 EB 


MOVDST 


00005* 
GBO006* 
BODO? * 
0001 7* 
O000 7* 


00000 


M 
M 


6301 ASSEMBLER 1.0 


OVBEG 
OVDST 


SAVEX. 


M 


k 


M 


OVE 


OVO1O8 


G402 


00011 
60013 


00026 
60018 


NAM 
OPT 
OPT 
ORG 
RMB 
RMB 
RMB 


EQU 
LOD 
STD 
t.DD 
STD 
LDA 


LDX 
LDA 
STX 
LOX 
STA 
LINX 
STX 
LOX 
INX 
DEC 
BNE 
RTS 
END 
MOVE 


GO016 
O0019 


e0022 


MOVE 
SYMBOL.» XREF 
NOP 

$400 

2 

2 

2 


*« 

Os X 
MOVBEG 
23X 
MOVDST 
4.x 


* SET PARAMETER 

* 

2K 
* 

MOVBEG 

@,x 

SAVEX 

MOVDST 

@,x 

SAVEX 

SAVEX 

MOVO1E 


B406 MOVO1iG 6415 SAVEX 0404 


00023 


Figure 2-4 Assembly Listing Example (entire) 
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(a) Source statement listing 

The source statement listing includes the source statements, format- 
ted for easier reading, as well as additional information generated by 
the assembler. Most lines in the listing correspond directly to a source 
statement. The listing is output in pass 2. Figure 2-5 is an example of 


a source statement listing. 


PAGE O01 MOVE 6301 ASSEMBLER 1. 0 
@ 

900001 NAM MOVE 
B0beG2 OPT SYMBOL 
06003 OPT XREF 
GO004 G4eG0 ORG $400 
BO00S 0400 0002 MOVBEG RMB 2 
OB0006 8402 GO02 MOVDST RMB 2 
BO00G7 0404 2002 SAVEX RMB 2 
BO009 0406 MOVE. EQU K 
B0010 O406 EC 90 LDD O,X * SET PARAMETER 
00011 0408 FD 64G0 STD MOVBEG * 
G0012 O46B EC G2 LDD 2>X * 
60013 0400 FD 8482 SD MOVDST * 
00014 0410 A& O04 LDA A 4;,X 
Q001S * 
00016 8412 FE 6400 L_DX MOVBEG 
90017 0415 £6 OO MOVG1G LDA B G;xXx 
00018 0417 FF 0404 STX SAVEX 
G0019 G41A FE G462 DX MOVDST 
G@0020 G41D E77 20 STA B @:xX 
BG0021 O41F O8 INX 
OB022 G420 FF @402 STX MOVDST 
00023 G423 FE B404 LDX SAVEX 
BOG24 O426 O8 INX 
G002S5 O427 4A DEC A 
G0026 B428 26 EB BNE MOVO1O 
B0G27 O42A 39 RTS 
e028 |, er | 

@ ® ® © © 


Figure 2-5 Source Statement Listing (example) 


The circled numbers in Figure 2-5 are used to explain the source state- 


ment listing. 


@: The program name for the assembly listing. Every time you go to a 


20 HITACHI 


new page in a list, the top of that page is displayed. The characters in 
the operand of the NAM directive, the first statement in the program, are 
used in the program name. 
@: Statement numbers. The assembler assigns these numbers 
automatically. 
Q@: Addresses in memory where the object program is stored (hexadecimal 
display). 
@): Machine operation codes for the instructions (hexadecimal display). 
6): Operand values of the instructions (hexadecimal display). 
6): Formats and outputs the source statement. 
(b) Error listing 
A list is output of total errors occurring in pass 1 and pass 2 
and of error messages for source statements which have produced er- 


rors. Figure 2-6 is an example of error listing output. 


KKKKERROR 201 


06001 9019 ORG $16 
**KKERROR 261 

BOEG2 NAM PGM9 

00003 * ERROR PROGRAM 


*XKKERROR 209 

00004 0016 90 GE60 LDA #$S5 
**KEKERROR 207 

08085 9013 9G BOBO BSS * 


80006 86016 3D MUL 
*KKKERROR 210 

90007 9017 Cél2C LDAB #300 
06088 END 


\_Frror Number 
TOTAL ERRORS 90010 
a SESS 


—-— Listing of Total Errors 


Note: Error message and source statement where the error is located are 


output in pass l. 


Figure 2-6 Example of Error Listing Output 
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(c) Symbol table listing 

This listing contains all symbols (labels) appearing in the 
source program, as well as the addresses or values by which those 
symbols were defined. The symbol values are displayed in hexadeci- 
mal. 

The list will be output only if output is specified in the 
source program. Write the output specification as "OPT S" in the 
OPT directive. 


Figure 2-7 is an example of symbol table output. 


MOVBEG 0400 MOVDST 0402 MOVE 0406 MOVO10 0415 SAVEX 0404 
+ t 
| laddress or value 
symbol 


Figure 2-7 Symbol Table Listing 
(d) Cross reference table listing 
This listing contains all symbols (labels) which appear in the 
source program as well as their corresponding defined addresses or 
values. It also sonatas the line numbers of defined or referenced 
statements. For the defined statement, the symbol displays "*"' 
after the line number. 

The listing will be output only if specified in the source 
program. If output is specified during execution, line numbers of 
label definitions and references prior to that point will not be 
output. Specify output by writing "OPT X" in the OPT directive. 

If list output is specified and there is no space in the symbol 
table area for loading the cross reference table, the list won't be 
output (2 bytes are required to reference one symbol). 


Figure 2~8 shows an example of cross reference table output. 
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MOVBEG 640@ 
MOVDST @402 
MOVE  @406 
MOVO1LG 8415 
SAVEX 8404, 


®@ 2) 





1 : Symbols 


2 : Addresses 


GG085* 
B6O0846* 
GO009* 
GO0017x 


60011 66014 
06013 06619 


68026 


B0007* 68018 B80023 


@ 


BB022 





3: Line numbers being defined and referred to 


("*" is a line number being defined.) 


Figure 2-8 Cross Reference Table Listing 


Note: When assembling two or more programs, an excess of line numbers will be 


output to the cross reference table listing. 


(2) Object Program 


Object programs are normally output to paper tape, but by executing an 


"OPT M' directive in the source program, you can have an object program output 


directly to memory. 


(a) An object program output to paper tape will be in the S type 


format shown in Figure 2-9, 
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Leader 


S = Head of record 


RT = Record format: 


Byte count (length of data from address 
to checksum) 


(Ta > Wo ho ee 
ee) on 
a] ro) 


6 g co) 
& 5D 
‘d SI Address 
E 3 i 
=| 
v 3 
& N a 
8 © x ~ 
7 ® 
fy fe x 
st G 'o) 
9 Nel S 
O Data 
10 he 


Checksum (1's complement of the sum of 
data from byte count to checksum) 


a 


0 


0D Delimiter of each record 


Figure 2-9 S Type Object Tape Format 
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Figure 2-10 is a diagram of all record formats. 


@M §$00B00004844522020202020786 


@ S$11611008644B7010041424984445464748494A4B4C4D4E6D 
@® S$9080000FC 









@ORT=30 @ RT=31 @® RT=39 
Header Data End 
rrsme Record Record Record 
1 Head of record] 53 | S S S 
2Record format | 80 | 0 1 9 
3 
, Byte count | oe OB 16 03 
5 30 
6 30 
Address 0000 1100 0000 

7 30 
8 30 
” Data sg 48—>H 86 FC 
10 38 (checks um) 

34 46>) 

a3 4 4 

S 6D 

Prd 44 (Checks um) 

: heck ia 76 
ne ecksum vn 


Figure 2-10 Record Formats for S Type Objects 





In Figure 2-10: 

Q): The first record in the object program. Content written into the 
program's "NAM" directive operand is set into this record's data section. 
@: This record includes machine codes, 
©: The final record in the object program. The address is normally 0, 


but when an operand is written in the "END" directive, the operand value 


will be set as the start address. 
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(b) When "OPT M" is specified, the assembler outputs the object 
directly to the user memory area during assembler execution (pass 
2). 

By using this function, you don't have to load the object 
program into memory again after assembly terminates. 

If you try to output the object to a non-packaged RAM area 
while using this function, the assembler will display error number 
218. The object program will not then be output to memory, but to 


paper tape. Figure 2-11 shows the general concept of object output. 


System Memory Area User Memory Area 


| User Program 
Assembler 
Text Editor 


Figure 2-11 "OPT M's" Object Program Output 












2.4 Executing the Assembler 


Since the assembler is stored in the evaluation kit EPROM, turn on the 


power supply and key in as shown in Figure 2-12. The assembler then enters 


command request status. 
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/AGB 

6301 ASSEMBLER 

‘a The user keys in the under- 
lined section (as with all 


subsequent procedures) 


Figure 2-12 Assembler Execution 


Key to Figure 2-12: 

(1): Key in monitor command for assembler execution. 

Q) : Display assembler title. Version and revision numbers are entered in 
the spaces marked v and r. 


@): Assembler enters command request status. 
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2.5 Operating the Assembler 


2.5.1 Operational Overview 


Figure 2-13 outlines the operations of program assembly. Code the source 
program first. Then, punch it onto paper tape at the console. When perform- 


ing punch operations, the console must be off-line (LOCAL). 


Program Sheet 






NAM PGM Memory (EPROM) 


LDAA YY 












Assembler 









ee ee wee eee ee i eee eS —— oe oe oe 


Output 


Device 
j 


11001010 


11110000 


Memory (RAM) 


Object Program Assembly 
List 












Text 
Editor 


Figure 2-13 Assembler Operation 


Use an assembler command to input paper tape created during offline 
operations or paper tape edited and corrected by text editor. Then, assemble 


and output the assembly listing or object tape to an output device. 


2.5.2 Assembler Processing 


The assembler inputs the source program twice. Figure 2-14 shows the 


flow for each pass. 
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Error 
ABE VEST Message 







. Assembly 
List 











Source 


Program |}------------ Assembler 












5 a om oe 


Object 
Program 





Figure 2-14 Flow ci Assembl 





The source program is checked for errors at each statement in pass l. 
Every time an error occurs, an error message applicable to that statement is 
displayed. The symbol table is also created during pass l. 

In pass 2, the source program is read in and the assembly listing or 
object program is output in line with the specification. Pass 1 execution 
must end before pass 2 execution starts. Always process pass 1 first. 

Each pass is specified by command. When a pass ends, the assembler again 
enters command request status. But, a word of caution: An END directive must 
be assigned to end a source program, otherwise the pass will not be considered 


ended and the assembler will not enter command request status. 


2.6 Assembler Commands 


This section explains the specifics of assembler commands using the table 


format shown. Figure 2-15 is the format for explaining commands. 
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Command: The key word that executes 
/ the command. 
«<-——— Command name: The title of the 
‘ applicable command. 


Explanation 


€———Function: Function explanation. 








Bee nations: How to use the command. 





Important Points: Describes what 
to watch out for when using this 
command. 


| Important Points| 





Figure 2-15 Understanding the Assembler Command Table 


2.6.1 1S [Executing Pass 1 (not clearing symbol table) | | 
Pranetion. ] (1) Executes pass 1 without clearing symbol table | 


Explanation] (1) Check syntax. If there is an error, the error message and 









statement producing the error will be displayed and the symbol 







table will be cataloged. 






(2) Because pass 1 is executed with the symbol table on hold, 


several programs can simultaneously cross reference the same 







symbols. 


(3) After setting the source tape in the input unit, key in 






30 HITACHI 


2.082 1Pi| {Executing Pass 1 (clearing symbol table) 
[function] | (1) Clears symbol table and executes pass 1. | 


[ Explanation] (1) Check syntax. If there is an error, the error message and 
ire statement causing the error will be displayed and the symbol 


table will be cataloged. 
(2) Clear symbol table. 


(3) Set the source tape in the input unit and key in "IP", 


2.6.3 vAG [Executing Pass 2 (outputting assembly listing) | 
[Function] | (1) Executes pass 2 and outputs assembly listing 


[Explanation] (1) After pass 1 ends, set source program in input unit again 









and key in "2L", 


(2) Assembly listing is output while the source program is 









being read. 
(3) If there is an error, an error message will be displayed at 







the applicable position in the list. 





(4) The total number of errors in pass 1 and pass 2 will be 





displayed at the end of the assembly listing. 


mportant 
Points (1) The object program will be output only when option M is 


specified. 
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2.6.4 2T|| Executing Pass 2 (outputting object program) 
ranceion J (1) Executes pass 2 and outputs object program. | 


[Explanation (1) After pass 1 ends, set the source program in the input unit 








again and key in "2T". 





(2) The object program is output while the source program is 







being read. 


(3) Since errors are checked, error messages will be punched on 






paper tape, but this presents no problem since these messages 






will be ignored when the monitor inputs the object program. 






(4) When the object is output to paper tape, a leader will be 






output at the beginning of the object tape and a trailer at the 






end. After the trailer is output, the total number of errors 





in pass 1 and pass 2 will be output. 


mportant 
Points (1) No output of assembly listing. 





2652 2P} }Executing Pass 2 (simultaneous output of assembly listing and 
| object program) 


(1) Executes pass 2, simultaneously outputs assembly listing 








and object program. 
Explanation (1) After pass 1 ends, set the source program in the input unit 


again and key in "2P", 







(2) The assembly listing and object program will be output at 
the same time as the source program is being read. 

(3) The assembly listing will be punched on to object tape 
depending on what the output device type is, but this will 
present no problem since the monitor ignores the assembly 


listing when the object program is input. 
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(1) Returns control from the assembler to the monitor and 


Explanatio 







places the monitor in command request status. 





(1) After the end of assembly, key in the X command and return 





control to the monitor. 


2.7 Assembler Directives 


This section explains the directives recognized by the assembler. Except 
for those which define data, assembler directives control processing, they do 
not convert directly into object codes. Table 2-6 lists assembler directives 


by function. The symbols used in this section and their meanings are: 


{ } Select one 
( ] Optional 


( ) Repeats the number of times chosen 
x > Character string such as label or operand (<label> <operand?) 


A box in each table shows whether a label or operand is required. 


eae | 


In the descriptions, 0, X or A will be where the asterisks are. The 










symbols mean: 
O......required 
X......cannot be used 


A......either may be used 
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Table 2-6 Assembler Directives 


ho Khoyho 
° 2 je 
“iN 
° e |e 
CO; ON 


OPT O Selects object output 


Type Control Function Section 
Instruction Number 
ORG Specifies origin 


1 [Assembly Control) NAM 
OPT -t Selects 6301 or 6801 Assembler 
Specifies end of program 
Define Symbol | EQU Assigns non-variable value 


OPT M Outputs object code directly to 
memor 
FCC Obtains character constant data 


Rojho 
sESIN 
e Je 

eet Lo) 





~ 


5 
oO 


+ 


Define Data 
and 


e 
° 


FCB Obtains 1 byte constant data 
FDB Obtains 2 byte constant data 


Obtains memory area 


| 
4 Control PAGE Pes page 
of SPC Outputs blank line se 
Listing OPT X Outputs cross reference table 
OPT S Outputs symbol table 


Reserve Area 





RO] Ro tho 
e fe 

~~ P™ Dy Ps Sa 
eo jf¢ 


ho 
e e 
° e 
ALP ED es Pr be Ot 10 PB TRO Jt ep KO 





















No 
TRO FOO 


“lis 
e 


ok ae) 
e 


OPT G Outputs Expanded line of FCB, FCC 
and FDB 

OPT P Lists in page format 

OPT L Outputs list 


ho 
. 
e 





Roy ho 
o fe 
“IE NEM 
° 
“I~ 


Assembly contro 

















2.7.1 END [ End of Program ] 


Format END [<expression>] [<comment>] Label |Operand 





Function Specifies the end of a program 





Explanation The END directive tells the assembler the source program has 
ended. The assembler thus ignores any source statement after 
an END statement. During the execution of each pass, the 
assembler reads the END statement and ends the pass. Expres- 
sions can be written in the END directive's operand field. The 
expression's value indicates the start address of the program 
and is entered into the end record of the object tape. For 


object formats see Figures 2-9 and 2-10. Figure 2-16 shows an 


example of how this command is used. The statement of the END 






directive is underlined. You must write an END directive at 


the end of a source program. 
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90001 


90093 
BE004 
69605 
G0006 


00008 


TOTAL 


(END statement's operand field does not include an expression) 


1000 
18600 %6 GO 
1002 97 Ol 
1064 7E FOO 


ERRORS 90006 


(END statement's operand field includes an expression) 


80001 


START 


80065 B008 76 OO 
60964 BB02 977 1 


68805 0004 7E FROG 


0097 


TOTAL ERRORS eeeea 


NAM 


ORG 
LDA A 
STA A 
JMP 


END 


START 


END 


$1000 


Q 
1 
$F OOO 


START 


NAM 


LDA A 
STA A 


rie 


END 


PROGRAM BEGINS AT START 


Figure 2-16 Example of END Directive 
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Defining Symbols 









2.7.2 EQU [ Equate Symbol Value] 
<label> EQU <expression> [<comment>] 


The EQU directive assigns the value of an operand 
field expression to a symbol in the label field. The label and 


expression follow the rules in 2.3.1 "Input to Assembler." It 
















Function Defines the value of a symbol. 


Explanation 






should be noted that the EQU directive does not assign a 






program location counter to a label, it assigns only the 






counter's value. Neither label nor operand field can be 


omitted. Labels defined by EQU directive cannot be redefined 






elsewhere in the program. An EQU directive's operand field 






cannot contain undefined symbols. Figure 2-17 gives an example 





of how the directive is used. The underlined sections are the 






statements of the EQU directive. 
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00001 


GQ003 DOGO B044 


00005 0932 
89007 0032 
KKKKERROR 206 
B0009 O3E8 
00011 GB3SE8 
G0013 


TOTAL ERRORS 96001 


LABEL 1 
LABEL 2 


LABEL 3 


LABEL 4 


LABELS 


NAM 


RMB 


EQU 


EQU 


EQU 


EQU 


END 


EQU 


190 
LABEL1+50 


LABEL2 


LABELS ERROR -- FORWARD REFERENCE 


1009 


Figure 2-17 EQU Directive Example 
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Data Definition 





a OE re ee 


2.7.3 FCB [ Form Constant Byte ] 


xpression>, ,<expression> <expression? 
De aes poee sf 













[<label>] FCB ico } [<comment>] 


<null> <null> <null> 
Function Forms a constant of one byte 
Explanation The FCB directive stores an 8-bit unsigned binary, for a given 


operand value, in one byte of the object program, The directive 
can have one or more operands. Delimit operands with commas. 
Two or more operands will be stored in contiguous bytes. In 
the operand field, you can write expressions and symbols with 
numerics assigned by the assembler and you can write hexadeci- 
mal, decimal, octal and binary numerics. 
You can assign a series of one or more null operands delimited 
by commas to an FCB directive. Zeroes (@) will be stored for 
the null operands. 
Undefined symbols are not allowed in the expressions of an FCB 
directive operand field. 

Figure 2-18 shows an example of how this directive is used. 


Underlined sections are FCB directive statements. 
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00001 


BO0003 
00004 


00005 


00006 
00007 
00008 
B0010 


TOTAL 


BORO 
0001 
GO02 
98003 
GO04 
0000S 
0O0S 
0007 
0008 
0009 
COUA 
OO0B 
BEEC 


NAM FCB 

ae ae FCB SEF 

OG LABEL. «PCB »$F,23; 

OF 

17 

G0 

92 FCB _*%@10, LABEL+1,* 

G2 

07 

QS FCB 5 

G0 FOB os ad 

OO 

Ol 

GA FCB S*2 
END 


ERRORS @0000 


Figure 2-18 FCB Directive Example 
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Data Definition 





2.7.4 FCC [ Form Character Constant ] 


Format 


} [<comment>] 












d<ASCII character stringod 


[<label>] FCC decimal> , <ASCII character string> 





Note: ASCII character strings do not include 'Cp'. 


Function Forms character constants 


Explanation The FCC directive converts character strings to 7 

bit ASCII code. In this directive, you can use any character 
in the ASCII code from $20 (space) to $5F(-). 
You can write in the FCC directive's operand field in either of 
2 ways: 

(1) ¢count decimal>,<ASCII character string> 
Count is the number of characters to be formed. The character 
string starts after the operand's first comma. If the value of 
count is greater than the length of the character string, the 
code for spaces will be entered until the count value is 
reached. The maximum value of count is 255. 

(2) d<ASCII character string>d 
A character, number or symbol may be used for d. A character 
string delimited by d will be converted to ASCII code. If a 
number is used for d, the character string cannot start with 
cL 
If an operand character string contains 2 or more characters, 
the ASCII codes corresponding to the contiguous characters will 
be entered into contiguous areas. Figure 2-19 is an example of 
how the directive is used. The underlined sections are the 
Statements of the FCC directive. 

Note: The same characters as the delimiter symbol d can 

not be included in a character string. 

(Example) FCC AABCA 
(The delimiter symbol A is contained in the character 


string ABC.) 
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00901 


86003 


90004 


GQ085 


00007 
G0008 


00010 
00011 
090012 


TOTAL 


NAM FCC 


8600 54 MSGi FCC STEXTS 
G001 45 

0002 S58 

0003 54 

0004 54 MSG2 FCC 9, TEXT 
Q0B85 45 

9006 S8 

0067 54 

0068 20 

0809 20 

OBBA 20 

GO0B 20 

GEGC 20 

QO6D 4D FCC ?MORE TEXT? 
OOGE 4F 

GOOF S2 

0E1E 45 

O@l1l 20 

0012 54 

6013 45 

0014 58 

QOO1S S4 


OFT, NOGEN 
OG16 4E FCC /NOGEN/ 

OPT: GEN 
BO1B 47 FCC /GENZ 
601C 45 
QG01iD 4E 

END 


ERRORS 08000 


Figure 2-19 FCC Directive Example 
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Data Definition 


2.7.5 FDB [ Form Double Byte Constant |] 


Format | 


<expression?) «expression, | ,, <expression? 
> bd 















Label {Operand 





A 0 






[<label>] FDB { } [<comment>] 






<¢null> <null> < null? 
Forms a 2-—byte constant 
Explanation The FDB directive stores a 16-bit unsigned binary 





that is equivalent to the operand value in 2 bytes of the 







object program. 


When there are two or more operands the binary will be stored 






in contiguous areas. In the operand field, you can write 





symbols and expressions to which the assembler has assigned 






numeric values, and you can write binary, octal, decimal and 






hexadecimal numerics. 


FDB directives with one or more null operands delimited by 





commas will store zeroes (@) for the null operands. You may 






assign labels if you wish. FDB directive cannot have unde- 






fined symbols within their operand field expressions. 










Figure 2-20 is an example of how this directive is used. The 






statements of the FDB directive are underlined. 
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90001 


BO0005 


00004 


BO805 


GEB006 


TOTAL 


6000 
G02 
G0G4 
BOOS 
9008 
GOBA 
GBOBC 
QGOGBE 
G010 


ERRORS 90000 


eea2 
e000 
Q@GF 
GOFF 
OFFF 
FFFF 
@GeC 
2087 
e062 


LABEL 


NAM 


FDB 
FDB 


FDB 


END 


FDB 


2 
»$F.$FF.$FFF. $FFFE 


LABEL+10,LABEL+5, LABEL 


Figure 2-20 FDB Directive Example 
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Assembly Control 


2.7.6 NAM [Program Name] 


Function 


Explanation 
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Used to specify the program name. 


NAM <program name> [<comment?] px fo 


The NAM directive must always be written at the 

beginning of a source program. 

No labels may be attached to the NAM directive. Write the 
program name in the operand field using no more than 8 alphanu- 
meric characters. 

The NAM directive displays the program name on the first line 
of each page in the list. The program name will also be in the 
object program's header record. See Figures 2~9 and 2-10 for 


object formats. 


Figure 2-21 shows how this directive is used. The statements 


in the NAM directive are underlined. 


00001 NAM NAM 
80002 OPT O 
08004 *PROGRAM NAME 
G000S 9600 96 OB NAMG1t LDA A @ 
00006 8002 97 BO} STA A 1 
00007 END 


TOTAL ERRORS Ge@Gee 


Figure 2-21 NAM Directive Example 


eet ae rename 


Listing Control 






2.7.7 OPT [ Output Option ] 


Label |Operand 


OPT <option> [,<option>]*****> 0 


Explanation The OPT directive is used to give the programmer optional 
control of assembler output. Some options are reset to the 
default at the end of pass 1. To cancel control of those 
options, specify "NO" at the header. 

Table 2-7 lists the options available. Note the following 
points. 
(1) N, D and R mean: 
N - "NO" can be assigned to the header. 
D — Default. Selected when the operand is omitted. 
R - Reset at the end of pass 1. The option will be in 


effect at a point you specify. 


(2) Characters in parentheses are abbreviated forms of the 


option. 

(3) More detailed explanations of options marked with 
asterisks (*) will be given on subsequent pages. Figure 
2-22 is an example of how to use XREF and SYMBOL options. 


The statements underlined are for that particular option. 
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Table 2-7 Options 


Option 

6301 Selects 6301 or 6801 assembler. 
kT={ } The default is T = 6301. 

6801 
GENERATE Outputs expanded lines for FCC, 
(G) FCB and FDB directives. When 

you specify "NO", expanded line 
will not be output. 

LIST The option will begin to output 
(L) the list at a specified point 


in time. If "NO" is specified, 
there will be no output after 


that point. 


*MEMORY Outputs the object program 
(M) directly to memory. 


XOTAPE 
(0) 
PAGE 
(P) Outputs the list in page 
format. 


SYMBOL 
(S) 


XREF 
(Xx) 





Outputs the cross reference 
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PAGE 


00001 
G0002 
66003 
GO804 
00005 
G0006 
09007 


G0009 
60016 
90011 
BGO012 
80013 
06014 
90015 
08016 
GO017 
00018 
BO019 
B0020 
00021 
00022 
00023 
60024 
66025 
GOBE26 
00027 
60028 


PAGE 


MOVBEG 


MOVBEG 
MOVDST 
MOVE 
MOVO1E 
SAVE X 


ISB | 


GB400 
G400 
G402 
G404 


CABS 
0408 
G46B 
GB40D 
90416 


412 
Q415 
O417 
O41A 
841D 
O41F 
B420 
0423 
GB426 
0427 
0428 
OA2A 


B02 


0400 


0400 
O402 
0406 
G415 
B464 


M 


OVE 


0002 
0EG82 
BO02 


G406 


M 


TOTAL ERRORS 


GIG) 
0400 


G482 
OA 


6400 
9404 
64e2 
ele) 

9402 
@4G4 


as fe 


OVE 


MOVDST 


0O00S* 
BO00S* 
GGG09* 
GO017* 
BG007* 


06000 


6391 ASSEMBLER 1.4 


MOVBEG 
MOVDST 
SAVEX 


MOVE 


K 


MOVO1E 


6301 


Q402 


60011 
G0013 


G0026 
60018 


NAM MOVE 

OPT SYMBOL 

OPT XREF 

ORG $406 

RMB 2 

RMB Z 

RMB 2 

EQU * 

LDD @O,X * SET PARAMETER 
STD MOVBEG * 
LDD 2sX * 
STD MOVDST * 

LDA A 43X 

LDX MOVBEG 

LDA B O,xX 

STX SAVEX 

LDX MOVDST 

STA B @,xX 

INX 

STX MOVDST 

LDX SAVEX 

INX 

DEC A 

BNE MOVG1G 

RTS 

END 

ASSEMBLER 1-6 
MOVE 6466 MOVOEIG O641S5 SAVEX G404 
G0016 

Q0019 280022 
80023 


Figure 2-22 Example of XREF and SYMBOL Options Use 
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Assembly Control 








Format 


Function 


Explanation 
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2.7.8 OPT T [Specify Assembly Language Type] 






Converts the source program into a specified machine 


language. 


The OPT directive's T option directs the assembler to 

convert a source program into the machine language specified. 
(1) When OPT T = 6801, 
The source program will be converted into HD6801 machine 
language. 
(2) When OPT T = 6301, 
The source program will be converted into HD6301 machine 
language. 
T = 6301 is the default so if you do not specify the T 
option, the source program will be converted into HD6301 
machine language. 
The T option must be placed prior to the statements of the 
executive instruction. If the T option is after those 
statements, it will be ignored and assembly will be 
performed by the default (6301). 
The T option cannot be used more than once in one program. 
If it is, options specified afterwards will be cancelled. 
Figure 2-23 is an example of how this option is used. The 


statements in the T option are underlined. 





PAGE 901 


00001 
O0002 1000 
GEB003 


C9005 19800 
G0096 1003 
KRACK KERROR 

C0907 1005 


OO0BS 10068 
00010 


OPTTST 6801 ASSEMBLER 2.0 

NAM OPTTST 
ORG $1000 
OPT X,T=6801 

BS 1008 LDA A WORK 

27 18 STA A $10 

207 

09 08190 AIM #$7F,$10 

6081 WORK RMB 1 WORK AREA 
END 


Figure 2-23 Example of T Option Use 
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Format 


Function 


Explanation 
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Assembly Control 


| tt en EEREEREERR na en aineieieieminetmbedinin semmatnaisaceaeamimen teiaenEniemnennae ania aamieimmmenemeniemamanamammente maine aiimnatnin tein eee cemend mmmainemain tienen demeatiaamenmmemmanmne 


2.7.9 OPT M [ Output Object to Memory ] 


OPT 


giao 






Outputs the object directly to memory. 


Label Operand 


The OPT directive's M option directs the assembler to output 


the object code directly to memory. 


If a RAM is not packaged 


in the respective area, error number 218 will be displayed and 


there will be no output to memory. 


Figure 2-24 gives an example of how this option is used. The 


statement specifying the M option is underlined. 


00001 
0E002 
00003 


00005 
60006 
60807 
08009 


TOTAL 


F800 


F8@0 96 @G START 
F8@2 97 Ol 
F804 7E FORO 


ERRORS 98680 


NAM 
ORG 
OPT 


LDA 
STA 
JMP 


END 


OF EMEN 
$F 800 
M 


A @ 
A il 


$F OOO 


START 


Figure 2-24 Example of MEMORY Option Use 


Assembly Control 





2.7.10 OPT O [ Select Object Output ] 










Format opin} 
Function Selects output of an object program. 

Pena AN ie ih Ne aie IP a eR Rcd te OE RE GE le eo ee ree eS eee 
Explanation The OPT directive's 0 option is used in outputting object 


programs. The O option is a system default, so that if omit- 
ted, object program output will be selected. If you do not 
want the object program output, specify the NOO option to 
inhibit. The O option can be used only once, and you cannot 
use O and NOO together in the same program. 

Figure 2-25 shows an example of how this option is used. The 


statement specifying the O option is underlined. 


60001 NAM OP TOBJ 
QOB0G2 1000 ORG $1000 
00003 OE |; O 
80005 1000 96 98 START LDA A @ 
06006 1602 97 Ol STA A 1 
QO9007 1004 7E FORE JMP $F OOO 
00009 END START 


TOTAL ERRORS G008G0 


Figure 2-25 Example of OTAPE Option Use 
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2.7.11 ORG [ Origin] 


ele eee eS a A LN, Sh A A TN TT AT TAA TEN et SY Hr miter are 


ORG <expression> [<comment>] Label jOperand 


X 0 
Function Specifies the origin. 


Explanation The ORG directive stores the values of operand field expres- 
sions into the program counter. Statements after the ORG 
directive are assigned to memory locations which start with 
those operand values. If ORG is not specified, zeroes (@) will 
be stored in the program counter. Do not assign labels to the 
ORG directive. 

Figure 2-26 gives an example of how this directive is used. 


Statements in the ORG directive are underlined. 





82001 NAM ORG 
ee002 OPT 0 
98004 ge00 2G01 BILL RMB 1 
9005 900! JOHN  £QU 

90007 9820 ORG $20 
88008 G82 GQD0A RMB 1@ 
90810 8001 ORG JOHN. 
88012 END 


TOTAL ERRORS @0000 


Figure 2-26 Example of ORG Directive Use 
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Listing Control 


2.7.12 PAGE [Top of Page] 


Advance to next page. 


Explanation The PAGE directive is used to form feed to the beginning of the 
next page. This directive will not be displayed on the assem- 
bly listing. You cannot use a label or operand with it. Nor 
will the PAGE directive translate into a machine instruction. 
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Reserve Area 





2.7.13 RMB [{ Reserve Memory Byte ] 


Function 


60001 


BO803 
BO804 


G0006 


00008 


OB010 


TOTAL 


B09008 0B) 
06801 8062 


G003 9203 


G006 BABS 


CLAB1 
CLAB2 


ERRORS @08G8 
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NAM 


RMB 
RMB 
RMB 


RMB 


END 


[<label>] RMB <expression> [<comment>] 


Reserves bytes of memory area. 





RMB 


*-CLABI 


Label |Operand 


The RMB directive reserves an area in memory of a size speci- 
fied (in bytes) by the operand field value. As a result, the 
location counter increments by operand field value. You can 
write numeric constants (binary, octal, decimal and hexadeci- 
mal), symbols and expressions in the operand field. The 
assembler converts the symbols and expressions to numerics. A 
memory area reserved using the RMB directive cannot be changed 
by a second use of the directive. You cannot write symbols 
previously referred to or undefined symbols in the operand 
field expression of an RMB directive. 

Figure 2-27 gives an example of how the directive is used. 


Statements in the RMB directive are underlined. 


{BYTE RESERVED FOR CLABI1 
2BYTE RESERVED FOR CLAB2 


RESULT OF EXPRES. IS ABS 


ERROR - RESULT OF EXPRESSION 


Figure 2-27 Example of RMB Directive Use 


Listing Control 





2.7.14 SPC [ Space] 


Format SPC gexpression > Label 
a oe 


Function Outputs a blank line 
Explanation The SPC directive instructs as many blank lines as specified by 


the operand to be left in the assembly listing. SPC will not 
be displayed in the list. In the operand field, write the 
number of lines to be left blank in binary, octal, decimal or 
hexadecimal. You may write either symbols or expressions. If 
page change occurs halfway through execution of the SPC direc- 
tive, blank lines will be placed only up to that page. The 
operand field expression of this directive cannot contain 


undefined symbols or forward reference symbols. 


2.8 Assembler Operational Examples 


Figure 2-28 is an example of assembler operation. 
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fae 

PAGE 601 MOVE 6301 ASSEMBLER 1.0 
G0081 NAM MOVE 

88002 OPT 0 

00003 B400 ORG $400 

00004 8460 8002 MOVBEG RMB 2 

G0G0S C462 BBO2 MOVDST RMB Z 

GBO0846 0464 8002 SAVEX RMB 2 

80008 0406 MOVE EQU * 

GO009 O406 EC BO 13 OX * SET PARAMETER 
60010 6408 FD G4GG STD MOVBEG * 
00011 B40B EC 82 | DD Z2aX x 
80012 BG40D FD GAG2 STD MOVDST * 
60013 8410 Aé 04 LDA A 4;3X 

00014 * 

GOO081S 0412 FE 8460 UX MOVBEG 
G0016 C415 ES BO MOVOIG LDA B @,xX 

G0G1i7 8417 FF 0404 STX SAVEX 
G60018 O41A FE 0402 LDX MOVDST 
80019 O41D E7 BO STA B @;*X 

Q0020 G41F 68 INX 

60021 B420 FF 8402 STX MOVDST 
BO022 C6423 FE 0404 LDX SAVEX 
Q00023 G426 88 INX 

GB0024 O427 4A DEC A 

B0025 0428 26 EB BNE MOVO1G 
80626 G42A 39 RTS 

B0027 END 

TOTAL ERRORS 90060 


yee ee 


® /2TS@QOBEG0G4D4FS645202020203D 
SIIEQ406ECGOFDO4OGECO2FDG402A4604F EG400E 600F FG4G4FEQ482E 7GQ08FF SE 
S10DG4210402FEQ4G4084A26EB3925 
SPB3QO0GOFC 


TOTAL ERRORS @e68ee 


/ 


Figure 2-28 Assembler Operational Example 
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Operations in Figure 2-28: 


1 : In assembler command request status, key in command "1P" to execute 


pass 1. The "1P" command clears the symbol table and executes pass 1. 


2 : Execute pass 2. The "2L" command outputs the assembly listing. 


3: Key in "2T" and output the object program. When performing paper 


tape output, key in "2T" and immediately turn the output device switch 


on. When paper tape output is complete, turn the output device switch 


off. 


2.9 Assembler Error Messages 


Assembler error messages will be displayed in this format: 


*XAEKERROR xxx 


The error message number is displayed in xxx. 


Table 2-8 lists the numbers, names and meaning of the assembler error 


messages. 


Table 2-8 Assembler Error Messages 


Description of Error 


201 NAM directive 
error 
202 Label or 
operation code 
error 
Statement error 
(all Raa 
205 


ia 


NAM directive not in first state- 
ment of source program. Or, more 
than one NAM directive in the same 


program. 


Label or operation code symbols 
start with non-alphabetic. 





Source statement has only a label 
or blank spaces. 


Error in source statement syntax. 





The label field does not end with a 
blank space. Or-an invalid 
character was used in the label 
field. 
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206 Dual definition An attempt was made to define a 
symbol symbol more than once. The value 
first defined is the effective 
value. Or, the characters A, B or 
X have been used by themselves in 
the label. 








An item, not defined as an 
instruction, was used in the 
operation code field. 


Undefined 
operation code 


207 







The operand value of a branching 
instruction was not within the 
l-byte range. 

(* + 2) - 128 < D < (* + 2) + 127 
*; Address of the first byte in the 
branching instruction. 

D: Address of the branch 
destination. 





Branching error 
























An addressing mode that does not 
conform with the operation code 
type was used in an operand. 


ere a a 


Invalid addres-~ 
sing mode 


















eed 









An operand value is outside the 
range of 0 - 255. Or, reserved 
word A, B or X was used in the 
operand of an FCB directive. 


Byte overflow or 
reserved word 
reference error 














An undefined symbol was used 
operand. 





Undefined symbol 












There is a syntactical error in the 


a A NEO |e Py NY Re te ate rte ete te ee te oe 

















































212 Assembler direc- 
tive syntax assembly directive operand. 
error 
Z13 EQU directive The EQU directive is not 
syntax error labeled, or, it has a syntax error. 
214 FCB directive Syntactical error in FCB directive 
syntax error statement. 
215 FDB directive Syntactical error in FDB directive 
syntax error statement. 
216 Assembler direc- Operand error in the assembler 






tive operand directive. 


error 
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217 OPT directive An undefined option was used in the 


error OPT directive statement. Or, there 
is an error in the "OPT T =..." 
position. 


218 | Addressing error The object program cannot be output 
to memory. Or, the memory to which 


output was attempted is not 
packaged. 





220 Phasing error An instruction word used in 
equivalent statements in pass 1 and 
i pass 2 has two different addresses. 


Symbol table The symbol table has overflowed. 
overflow The defined symbol will not be 
cataloged after this error is 
output. All statements which refer 
to that symbol will also be in 





error. 
Error in assemb- A label was assigned to a directive 
ler directive which must not have a label. 
label field 
234 Dual definition A twice-defined symbol has been 
symbol reference referred to. 





* If there is a syntax error in an FCC directive, the error message will be 


written on the subsequent line of the source statement. 


HITACHI 59 


2.10 Assembler Commands 
Table 2-9 lists the assembler commands. 
Table 2-9 Assembler Commands 


[Now] Command Description of Function 


Executes pass 1 without clearing the symbol 
table. 


Executes pass 1 after clearing the symbol 
table. 


Outputs the assembly listing only. 
Outputs the object program only. 


Outputs the assembly listing and the object 
program. 


Returns control to the monitor. 
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3. Text Editor 
3.1 General Description of Text Editor 

The 6301 text editor programming system (afterwards, simply, text editor) 
inputs text on paper tape, and then edits and corrects that text. 
3.2 Text Editor Features 

(1) Editing and correcting of long text on a small, 3Kbyte buffer. 

The text editor has functions for storing part of the text on a buffer in 
memory, correcting that text and then outputting it. After output terminates, 
the text editor reads the text remaining in the input device in the same way 
as previous storage, corrects the text and then outputs. It continues this 
same processing sequence over and over again. This segmented processing 
allows the text editor to handle large volumes of text. 

(2) Serial execution of multiple commands. 

You can execute commands either one at a time or sequentially. 

(3) Repeating command execution 

The text editor has functions to repeatedly execute commands, and you can 
repeat the same processing as many times as you specify. 

(4) Specification of edit location by pointer 

The text editor locates the pointer between two adjacent text characters. 
It inserts new text or deletes characters on the left or the right of the 
pointer. The text editor then moves the pointer to the next location requir- 
ing correction. 

(5) Specifying edit location by character string 

The text editor searches for a character string in the buffer, moves the 


pointer to the position directly after that character string and replaces it. 
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(6) Correcting key-in mistakes 

When text or a command is incorrectly keyed in, the mistake is corrected 
by deleting a character previously keyed in or a line up to the previous 
command request. 
3.3 Text Editor Input/Output 

The text editor edits or corrects text input from paper tape by commands 
entered from iis eehousa and outputs the results to paper tape. Figure 3-1 


shows the flow of text editor I/O. 


Paper Tape 


6301/6801 Printer 
Text Editor 





Robes re Paper Tape 


Figure 3-1 Text Editor Input/Output 


3.3.1 Input to Text Editor 
The text editor inputs commands keyed in at the keyboard and text punched 
on paper tape. For details on these commands see 3.6 "Text Editor Commands." 
Text format 
(1) Text is composed of characters in ASCII code. 
(2) A line is a group of characters delimited by GR (SOD: carriage 
return). 
(3) The final characters in text are (EOF) ($1A). 


Figure 3-2 shows a text format 
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Figure 3-2 Text Format 





3.3.2 Output from Text Editor 
The text editor follows the directives of an entered command to output 
corrected text to paper tape and to output text lists. 
Rules on text output 
(1) Even if it has not been entered into input text, an (Ph will always be 
output prior to aC. 
(2) When text is output up to QB, the text editor will output a feed 
(150 nulls) to the text. 
3.4 Executing the Text Editor 
If the EPROMs for the text editor are mounted on the evaluation kit, once 
the power supply is turned on and a key-in is made like that in Figure 3-3, 


the text editor enters command request status. 


/E CR 
6301 TEXT EDITOR v.r 
@ 


Figure 3-3 Text Editor Execution 
Key to Figure 3-3. 


Cd): Key in a monitor command to execute the text editor. 
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@: Displays the title of the text editor. V stands for the version 
number and r for the revision number. 


@): The text editor enters command request status. 


3.5 Operating the Text Editor 
3.5.1 Edit Operation Flow 


The text editor inputs text from paper tape. It edits and corrects text 
by command from the keyboard. 

Figure 3-4 shows the flow of edit operations. The text editor repeatedly 
stores part of a continuous text in the buffer, edits buffer content and then 


outputs that content. 
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Text Bditor | 






Input 
(Oo ). eT Device 


CEIX<IE- 





Output 
Device 


Figure 3-4 Flow of Editing Operations 
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3.5.2 Operational Procedures for Editing 

Are: 

(1) Performed by character or line unit. 

(2) Performed for lines or characters located by a pointer. The pointer 
indicates where a character is in the buffer. As the example in Figure 3-5 


shows, the pointer is considered to be between adjacent characters. 





Pointer 
Figure 3-5 Pointer Position 
(3) GP is not stored in the buffer, so it makes no difference whether 


input text includes an (LF) or not. 


3.6 Text Editor Commands 

This section explains the functions and methods used for each text editor 
command. Before that explanation some general points on command usage should 
be mentioned. 

(1) Command request 

The text editor displays a "@" at the left of the list whenever it is 
requesting a command. When a "@"' appears, key in a command. 

(2) Command execute directive 

After keying in the command, key in ESO twice to end command input and 
begin command execution. ESOis an undisplayed character set, but when you 
key GSO in, the text editor displays "S$". 

Figure 3-6 is an example of command input. In this example, the pointer 


moves to the head of the buffer. 
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@ B GSOESO 
— SS 
Displays "$" 
Figure 3-6 Example of Command Input 
(3) Rules on key~-in 
If the bell rings* during command input and the following message is dis- 
played, 
** BUFFER NEAR END 
You will be able to key in only 10 more characters besides the 2(ESCB for 
directing command execution. Any more than 10 will not be accepted. Use GS) 
and (AN) (see (5)) to partially delete excess commands. Then begin execution. 
At times you won't be able key in the C, 1 and S commands during text in- 
put. If you are unable to key in these commands and a command is then execut- 


4 


ed, you will be unable, as the next example shows, to perform the desired pro- 
cessing. 
(Example) 
@ IABCDEFGHIJKLMNC 


*&*k BUFFER NEAR END 


2 gas TuscoTPs. 
r+ t+ & 
L—__no keying in beyond this point 
oe message is displayed only 12 characters can be 
keyed in 


Message is displayed when this character is keyed in. 
After "OTP" in the C command, an attempt was made to key in 'ESC) 
OPT" to replace "OPT" with "OTP". But, during C command input, the 
command ended and "OTP" was deleted because the buffer was full. 
(4) Serial execution of commands 


You can key in several different commands sequentially before issuing 


*Differs according to console specifications. 
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the directive to execute a command. Figure 3-7 is an example of how this is 
done. In this example, text set in the input device is read and the second 
line from the header is deleted. 
@ABLK GQ GO 
Displays "S$" 


Figure 3-7 Example of Serial Command Execution 





Section 3.7 discusses serial execution of commands in further detail. 
(5) Correcting commands 
If you notice any key-in errors in a command before issuing the execute 


directive, correct them using either method in Table 3-l. 


Table 3-1 Methods of Correcting Commands 


[No.| Method 


Deletes the character just 
keyed in from the buffer and 
displays the deleted character. 
(Example) 

@ABLL2LK GSD GSO 


; 
@ 


In this example, commands 
A, B, 2L and K will each be 
executed. 


Correc- Cancel l entire line will be deleted, 

tion by a move made to the next line, 

(CAN) Key and "@", requesting a new 
command, will display. 





The examples below explain each command used when text in Figure 3-8 is 


stored in the buffer. However, (CR) and (LF) indicate the key-in of CRyand 


ay) 
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NAM PGM(CR) (LF) 
OTP M MEMORY FILE OPTION(CR) (LF) 
OPT O OUTPUT OBJECT TAPES(CR) (LF) 
OPT S SELECT PRINTING SYMBOLS(CR) (LF) 
ORG 8192(CR)(LF) 
LDA B ADDR(CR) (LF) 
COUNT EQU @8 @ INDICATES OCTAL(CR) (LF) 
START LDS #STACK INZ STACK POINTER(CR) (LF) 
LDX ADDR(CR) (LF) 

LDA B- #COUNT IMMEDIATE ADDRESSING(CR) (LF) 
BACK LDA A 10 DIRECT ADDRESSING( CR) (LF) 

CMP A 2,X INDEXED ADDRESSING(CR) (LF) 

BEQ FOUND RELATIVE ADDRESSING(CR) (LF) 

DEX IMPLIED ADDRESSING(CR) (LF) 

DEC B ACCUMULATOR ONLY ADDRESSING(CR) (LF) 

BNE BACK(CR) (LF) 

WAI WAIT FOR INTERRUPT(CR) (LF) 

SPC 1(CR) (LF) 

FOUND JSR SUBRTN JUMP TO SUBROUTINE(CR) (LF) 

JMP START EXTENDED ADDRESSING(CR) (LF) 

* COMMENT STATEMENT NOTE TRUNCATION 01234567890123456789(CR) (LF) 
SUBRTN TAB COMMENT FIELD TRUNCATIONO1 234567 89(CR) (CLF) 

ORA A BYTE SET MOST SIGNIFICANT BIT(CR) (LF) 

RTS RETURN FROM SUBROUTINE(CR) (LF) 

SPC 2(CR) (LF) 

RMB 20 SCRATCH AREA FOR STACK(CR) (LF) 

STACK RMB 1 START OF STACK(CR) (LF) 
BYTE FCB $80 FORM CONSTANT BYTE(CR) (LF) 

FCB $10,$4 § INDICATES HEXADECIMAL(CR) (LF) 
ADDR FDB DATA FORM CONSTANT DOUBLE BYTE(CR) (LF) 
DATA FCC 'SET' FORM CONSTANT DATA STRING AS ASCII(CR) (LF) 

END( CR) (LF) 


There are several errors in the 
above text. Those errors are 
corrected by the commands ex- 


plained below. 


Figure 3-8 Example of Input Text 


Symbols used in each command: 
A.........Means a space is keyed in. 


(underline).....sections keyed in by user. 
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Text Input/Output 


A (text p3.6.1 4 (eext input) 


Sickie NNT 


Explanation 


~ 










Text is sent from an input device and stored in the 





buffer. Text is not displayed. 






(1) Text input terminates when any of the following 





conditions are satisfied. "@" then displays requesting the 





next command. 
(a) When OF) ($1A: CTR) + Z) is input from tape. 
(b) When 150 lines are read in. 
(c) When the buffer is full. 







(2) If any previously input text remains in the buffer, new 





text is read in after it. 







(3) The following codes will not be input to the buffer. 
(a)QUD (b) MEL) (c) GE) 
(4)ESD (e)GD (f) CAD 
(g) OO (h)@CD (i) OD 
(j)@cD (k) GD 


(4) If there is space in the buffer, 150 lines or more can be 







input when the A command is repeated. 








(5) The pointer will not move. 


(6) If none of the conditions in (1) are satisfied, the input 






device enters input wait status even if all paper tape has been 


read in. At this time have an(E0F) read in. 






Q@: Reads the content of paper tape into the buffer. 
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Moving the Pointer 








3.6.2 B (moving pointer to head of buffer) 
Moves the pointer to the head of the buffer. 


Examples ‘@) @TS$ 







S SELECT PRINTING SYMBOLS 


: Displays line indicated by pointer (in this case, line 
4). 


: Moves pointer to head of buffer. 










: Displays line indicated by pointer (lst line). 








3.6.3 Cstringl$string2 (replacing a character string) 


Functions Searches for a character string which is identical to "stringl" 


then replaces that character string with "string2". 





Explanatio (1) Execution of this command ends when either of the following 
occurs. 
(a) “stringl" is found. 
"stringl" is replaced by "string2", the pointer moves to a 
location after "string2" and "@" displays to request the 


next command, 
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(b) "stringl" cannot be found from beginning to end of 
input text in the buffer. 
After the message "CAN'T FIND 'stringl'" is displayed, 
"@" is displayed requesting the next command. The pointer 
does not move. 
(2) Key in 'ESC' once to delimit "stringl" and "string2". 
(3) If “string2" is omitted, "stringl'"’ will be deleted. When 
this happens, command input must be ended as "Cstringl 
Esq’. 
(4) "string1" and "string2" are ASCII code character strings of 
16 characters or less not including the characters (ESQ) and 


"stringl" and string2" do not have to be the same iength. 


Examples @ @ BSs 
@@ sts 
NAM PGM 
* REVISION 1 
OTP M MEMORY FILE OPTION 
OPT O OUTPUT CBJECT TAPFS 
OPT S SELECT PRINTING SYMBOLS 
(3) @CSYMBOLSSOFASYMBOL$$ 
@ @coTPSOPT$s 
CAN'T FIND "OTP" 
@ @BS$ 
(@ @coTPSoPT$s 
@ eBss 
asT$s 
NAM PGM 
* REVISION 1 
OPT M MEMORY FILE OPTION 
OPT 0 OUTPUT OBJECT TAPES 
OPT S SELECT PRINTING OF SYMBOLS 
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: Moves the pointer to the head of the buffer. 


@ 
@): Displays 5 lines after the line indicated by the pointer. 
Q@): Searches for "SYMBOLS" and replaces it with "OFASYMBOLS". 
@): Searches for "OTP", 
But, there is no "OTP" between the pointer location 
and the end of input text, and the message "CAN'T FIND 
"OTP" is displayed. 
G): Moves the pointer to the head of the buffer. 
©: Searches for "OTP" and replaces it with "OPT". 
®: Moves the pointer to the head of the buffer. 
@): Displays 5 lines after the line (lst line) indicated by the 


pointer. 





3.6.4 nD (deleting text by character units) 


Explanation 


Example 


From the location indicated by the pointer, deletes n 


characters from the buffer. 


(1) n is a decimal integer: -254<n<s255. 

(2) No execution takes place if n = 

(3) If n is negative, n characters to the left of the pointer 
location will be deleted. 


(4) If there are less than n characters from the pointer 


location to the head or foot of the input text, all characters 
between the head or foot will be deleted. 
(5) If n is omitted, it will be assumed as n = 1, if n is -D, 


it will be assumed as equivalent to n = =—l. 


© esss 
@) @4Tss$ 
NAM PGM 


* REVISION 1 
OTP M MEMORY FILE OPTION 
OPT O OUTPUT OBJECT TAPES 
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(3) @STAPESSS 

@ @-1D$$ 

GO e-4rss 
NAM PGM 
* REVISION 1 
OTP M MEMORY FILE OPTION 
OPT 0 OUTPUT OBJECT TAPE 
@ 


: Moves pointer to head of buffer. 

: Display 4 lines from line indicated by the pointer (lst 
line). 

: Searches for "TAPES". Moves pointer to next immediate 
position. 


: Deletes character (S) to left of pointer location. 


@ 
® 
@: 
@ 
@ 


Text Input/Output 


: Displays 4 lines above pointer location. 





3.6.5 E (ending editing operations) 





Functions 


Explanation 
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Outputs entire buffer content to paper tape and continues 


to copy the tape remaining in the input device. When all 





copying ends, the trailer is output. 


(1) When all text corrections end, key in the E command. 

All buffer content and remaining text will be copied on paper 
tape. 

(2) If there is an(O0on the input tape, the EOF) at the end of 
the output tape and the trailer (150 (NUD) will be output and 
output will end. 

(3) Pointer does not move. 

(4) QDs will not be copied. 

(5) When the text in the buffer is output,(LF)will be assigned 
before(CR} 6 (NU will then be output. 


(6) The following operations differ according to whether the J 
command is executed. 
(a) When not executed: 
(i) Execute the E command. "PUNCH ON?" will display. 
Turn the output device switch on and key in charac- 
ters other than (NUD, @ED or CF) The keyed in charac- 
ters will not be output, but buffer content and 
remaining text will be copied. 
(ii) If there is an (OP on the tape, the copying of 
input tape will end and the trailer will be output. 
Since the tape stops when trailer output ends, turn 
the output device switch off and key in a character 
other than GUD, @EL) or (LB "@" will be displayed 
and the system will enter command request status. 
(b) When executed: 
Execute the E command. Buffer content and remaining 
text will be output immediately. The trailer will also be 


output and the system will enter command request status. 


Example @) @ESS 
@ PUNCH ON 


@e 


@ : Key in the E command to end edit operations. 

@ : Turn the output device switch on and key in any character except 
@uD, QED or CP. 

6) : After buffer content is output and text remaining in the input 
device is copied, the feed will be output. When this occurs, 
turn the output device switch off and key in characters other 
than (JUD, MED or CP). The text editor will then enter command 


request status. 
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Text Input/Output 


3.6.6 F (outputting feed) 
Functions Outputs 150 QNUi) to paper tape in an output device. 


Explanation (1) Use the F command to output trailers or leaders to paper 



















tape. 
(2) Operations will differ depending on whether the J command 


has been executed. 





(a) When not executed: 
(i) Execute the F command. "PUNCH ON?" wiil display. 
Turn the output device switch on and key in charac- 
ters other than(NUD, (QED) or GF). The keyed in charac- 
ters will not be output, but 150@UDs will. 
(ii) When the tape stops, turn the output device 
switch off, and key in characters other than@UD, 
(DED, or (LF) The system will enter command request 
status and "@" will be displayed. 

(b) When executed: 









Execute the F command. The feed will be output immedi- 





ately and the system will enter command request status. 


Examples 


@ @rss 
(2) PUNCH ON? 


@e 


@: Key in the F command to output feed (150(MUDs) 
Q): Turn the output device switch on, and key in any characters 
except (NUD), or GE) 


@: When feed output ends, turn the output device switch off and key 
in any characters except (NUL, MELJor(ZEF) The text editor will 


enter command request status. 


~e 





one 
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Edit Operations 


3.6.7 Itext (inserting text) 


Inserts text into the buffer in either line or character units. 


Explanation (1) Text will be inserted in the location indicated by the 









pointer. When insertion ends, the pointer moves to the end of 






the insérted text. 






(2) Except for the following, "text" is made up of characters 
in ASCII code. 

(a) QUE) (b) @ED (ce) GD (d) &) 

(e)@cd) (f)GCD (g) GED (h) @CH 

(1) ESO (3) CAD 








Example 
D CBs 
® cars 
NAM PCM 
OTP M MEMORY FILE OPTION 
Q@ class 
® ass 
@ GIA*AREVISIONAI CH 
$$ 
© ess 
@ @37$$ 
NAM PGM 
* REVISION 1 
OPT M MEMCRY FILE OPTION 


@ : Moves the pointer to the head of the buffer. 

@Q): 2 lines after line (lst line) indicated by pointer are 
displayed. 

Q): One space is inserted in the location indicated by the 
pointer. 


@®: Moves pointer to the next line. 
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Insert "IA*AREVISIONA1 (CR)’ into the location indicated by 


the pointer. 
: Moves pointer to head of buffer. 
: Displays 3 lines after the line (lst line) indicated by the 


pointer. 


Editor Control 


3.6.8 J (selecting output device) 




















Function 





Example 
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Explanation 





Specifies console with packaged Automatic Device Control (ADC) 
function for controlling automatic punch output. 


(1) When you execute the J command there will be no temporary 





stop to turn the output device switch on or off or to output 
text to paper tape. The "PUNCH ON?" message will not be dis- 
played. 

(2) At a console with a packaged ADC function, there is no need 
to turn the output device switch on and off for paper tape 
output. Just execute the J command. 

(3) Don't use the J command on a console that does not have the 
ADC function. If you do, punch errors may result. This is | 
because you cannot easily time the on-off switching of the 


output device. 


®D es3$ 
@) erss 
Be 


: When you don't have to operate the output device on/off 
switch, key in the J command. 

@): Key in the F command to output feed. 

G): "PUNCH ON?" will not be displayed, the feed will be 

automatically output, and the text editor will enter 


command request status. 








Edit Operations 


3.6.9 nK (deleting text by line units) 











Function Deletes n lines of text from the buffer beginning at the 





position indicated by the pointer. 







Fxplenation (1) n is a decimal integer, ~-254<n<255. 










(2) There will be no execution when n = 0. However, if the 









pointer is within a line, that part of the line from the head 






to the pointer location will be deleted. 


(3) ‘cones = 1, one line will be deleted. But, if the pointer 






is within a line, the line will be deleted from the pointer 
location to CCR). 
(4) When n is a negative number, n lines above the pointer 


will be deleted. 











location 


(5) When 





n = -l, one line above the pointer location will be 






deleted. But, if the pointer is in a line, the deletion will 






be from the head of the previous line to the pointer location. 


(6) If n is omitted, or assumed to be "+K", it will be regarded 






as equivalent to n = 1, and if it is assumed as "-K", it will 





be regarded as equivalent ton = -l. 










pointer 


Y 







deleted by "CK" 
b : deleted by "1k" 


deleted by "-1K" 












(7) 1f the number of lines from the pointer location to the 


head or foot of the input text is less than n, only text from 





the pointer location to the head or foot will be deleted. 
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Example 
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QOooe G 60 


© ass 
@) @7T$$ 
NAM PGM 


* REVISION 1 

OTP M MEMORY FILE OPTION 

OPT O OUTPUT OBJECT TAPE 

OPT S SELECT PRINTING SYMBOLS 
ORG 8192 

LDA B ADDR 


@ e@SLD$$ 
© @OLss 
@ ess 
© eBss 
@ @7Tss 
NAM PAGM 
* REVISION 1 
OPT M MEMORY FILE OPTION 
OPT 0 OUTPUT OBJECT TAPE 
OPT S SELECT PRINTING SYMBOLS 
ORG 8192 
COUNT EQU @8 @ INDICATES OCTAL 


: Moves pointer to head of buffer. 


: Displays 7 lines from the line indicated by the pointer 


(Ist line). 
Searches for "LD". Immediately moves pointer directly 


behind "LD". 


: Moves pointer to the head of the line. 


: Deletes the line indicated by the pointer. 


foves pointer to the head of the buffer. 


: Displays 7 lines from the line indicated by the pointer 


(lst line). 


Pointer Movement 


3.6.10 nL (moving pointer by line units) 


Function 


Explanation 


Moves the pointer n lines 





(1) n is a decimal integer: -254<ns255., 

(2) When n = O, the pointer will not even move one line. 
However, if the pointer is in a line, it moves to the head of 
that line. 

(3) If n = 1, the pointer moves to the next line. However, if 
the pointer is in a line, it moves to the head of the next 
line. 

(4) If n is a negative number, the pointer moves backward n 
lines. 

(5) If n = -l, the pointer moves backward 1 line. However, if 
the pointer is in a line, it moves to the head of the previous 
line . 

(6) If n is omitted, or assumed to be "+L", it will be regarded 


as equivalent ton = 1. If it is assumed to be "-L" it will be 


regarded as equivalent to n = -l. 
Cc 
pointer 
Y 
b 


earners 


a : pointer location at "OL" 
b : pointer location at "1L" 


c : pointer location at "-1L" 
(7) If the number of lines from pointer location to the head or 


foot of input text is less than n, the pointer moves to the 


head or foot. 
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Example @) @4TS$ 
NAM PCM 
OTP M MEMORY FILE OPTION 
OPT O OUTPUT OBJECT TAPES 
OPT S SELECT PRINTING SYMBOLS 
@3L$9 
@T$$ 
OPT S SELECT PRINTING SYMBOLS 
@-2L3$ 
eTS$ 
OTP M MEMORY FILE OPTION 
@5MS$ 
@T$$ 
M MEMORY FILE OPTION 
@OLS$ 
@T$$ 
OTP M MEMORY FILE OPTION 
@ 


: Displays 4 lines from pointer location 


G@ 29H OOH C&O 


: Moves pointer down 3 lines 


Displays line indicated by pointer (4th line) 


: Moves pointer up 2 lines 


Displays line indicated by pointer (2nd line) 


ee 


Moves pointer 5 characters to the right 


QOQOOUO 


: Displays 1 line from pointer location 

(8th and subsequent characters in the 2nd line) 

(8): Moves pointer to the head of the line. l 
Q): Displays line indicated by pointer (2nd line) | 


Pointer Movement 


3.6.11 nM (moving pointer by character units) 
Moves the pointer n characters. 


Explanation (1) n is a decimal integer: -254sn<255. 


















(2) If n = 0, the pointer will not move. 





(3) If n is negative, the pointer moves n characters to the 
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left. 

(4) If -n is omitted, or assumed to be "+M", it will be regarded 
as equivalent to n= 1. If it is assumed to be "-M", it will 
be regarded as equivalent to n = -l. 

(5) If the characters between the pointer location and the head 
or foot of input text are less than n, the pointer moves to the 


head or the foot. 


Example 
@ @aTss 
NAM PGM 
OTP M MEMORY FILE OPTION 
OPT O OUTPUT OBJECT TAPES 
OPT S SELECT PRINTING SYMBOLS 
@ eamss 
O ents 
PGM 
OTP M MEMORY FILE OPTION 
® enitss 
NAM 
©) E5MS$ 
© args 
OTP M MEMORY FILE OPTION 
@ c-1Mss 
@ ergs 
@ 


oe 


Displays 4 lines from the line indicated by the pointer (in 
this case, the lst line). 

foves the pointer 3 characters to the right. 

: Displays from the pointer location to the next line. 

: Displays from the head of the buffer to pointer location. 

: Moves the pointer 5 characters to the right. 

: Displays the line indicated by the pointer. 

Moves the pointer 1 character to the left (in front of CQ. 


: Displays CR and CP only. 


oe 


©96@O6O8 O 
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Editor Control 





3.6.12 nN (repeat command execution) | 


Functions 


Explanation 


Example 
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Repeatedly executes a command n times after command request or 
previous N command. Actually executes the command a total of 


n + 1 times. 


(1) n is a decimal integer: n<255. 

(2) If n = 0, there is no repeat; the command will be executed 
only once. 

(3) Negative signs ( - ) are ignored, the numbers are regarded 
as positive. 

(4) If n is omitted, or assumed as "+N", it is regarded as 
equivalent to n=l. 

(5) If the N command is keyed in more than once in the same 
command string, the execution will be as in the following 


diagram. 


© @ 
e{_a |sx | > | ton}ss 


a : Repeated 5 times by N command inQ) 
b : Repeated 10 times by N command inQ@ 


(6) If the buffer is filled during execution of the N command 
and the specified number of repeats cannot be performed, the 


message "CAN'T CONTINUE" will display and repeats will stop. 


@ @B9LTS$ 
LDA B #COUNT IMMEDIATE ADDRESSING 
@) @CADDRESSINGSADRS$3NS$ 
G) @B9L6TS$ 
LDA B #COUNT IMMEDIATE ADR 
BACK LDA A 10'DIRECT ADR 
CMP A 2,X INDEXED ADR 
BEQ FOUND RELATIVE ADR 


DEX IMPLIED ADDRESSING 
DEC B ACCUMULATOR ONLY ADDRESSING 


@: Moves pointer to the 10th line from the head of the buffer. 
@: Searches for "ADDRESSING." Then executes the processing, 
once, to replace "ADDRESSING" with "ADR." Then executes the 
same process three times. 

G): Moves the pointer to the 10th line from the head of the 


buffer and displays 6 lines. 


Text Input/Output 


nP 





3.6.13 nP (outputting text) 









Function Outputs n lines of buffer content to paper tape beginning at 
the line indicated by the pointer. Lines output are deleted 
from the buffer. 

Explanation (1) n is a decimal integer: -254<n<255. 


(2) If n = 0, there is no execution. But, if the pointer is 


in a line and output, the line, from the head to the pointer 
location, will be deleted from the buffer. 

(3) If n = 1, one line is output and deleted from the buffer. 
But if the pointer is within a line, the line, from pointer 
location to CR, will be output and deleted from the buffer. 
(4) If n is negative, n lines above the location indicated by 
the pointer will be output and deleted from the buffer. 

(5) If n = -l1, 1 line back will be output and deleted from the 
buffer. But if the pointer is within a line, that line, from 
the head of the above line to pointer location will be output 
and deleted from the buffer. 

(6) If n is omitted, or assumed to be "+P", it will be regarded 
as equivalent to n = 1; if it is assumed to be "-P" it will be 


regarded as equivalent to n = -1l. 
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pointer 


a: output by "OP" 
b : output by "1P" 
C, a : output by "-1P" 


(7) If the number of lines from pointer location to head or 
foot of the input text is less than n, the lines from the 
pointer location to the head or foot will be output and deleted 
from the buffer. 
(8) The following operations differ according to whether the J 
command is executed. 
(a) When not executed: 
(i) Execute the P command. "PUNCH ON?" displays. At 
this point, turn the output device switch on and key 
in any characters other than (NUD, GED or LF) The 
only output will be the specified number of lines, 
the keyed-in characters will not be displayed. 
(ii) When the tape stops, turn the output device 
switch off. Key in any characters other than (UD, 
or(@F) The text editor will enter command 
request status and "@" will be displayed. 
(b) When executed: 
Execute the P command. The number of text lines 
specified will output immediately and the editor will 


enter command request status. 


Examples 
© essrgs 
NAM PGM 
OTP M MEMORY FILE OPTION 
OPT O OUTPUT OBJECT TAPES 
OPT S SELECT PRINTING SYMBOLS 
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ORG 8192 
© o3Rss 
PUNCH ON? 
© ensrss 
OPT S SELECT PRINTING SYMBOLS 
ORG 9182 
LDA B ADDR 
COUNT EQU @8 @ INDICATES OCTAL 
START LDS #STACK IN STACK POINTER 
® eaurss 
LDA B ADDR 


(6) @-2P$s 
PUNCH ON? 


© essrss 
LDA B ADDR 
COUNT EQU @8 @ INDICATES OCTAL 
START LDS #STACK IN STACK POINTER 
LDX ADDR 
LDA B # COUNT IMMEDIATE ADDRESSING 


: Displays 5 lines from the head of the buffer. 

: Outputs 3 lines from the location (lst line) indicated by 
the pointer. 

: Displays 5 lines from the head of the buffer and confirms 
that they were output. | 

: Moves the pointer 2 lines down and displays line indicated 
by the pointer. 

; Outputs 2 lines previous to the line indicated by the 
pointer. 


: Displays 5 lines from the head of the buffer and confirms 


© © © O© OO 


that they were output. 
ne ee TEN ARE 
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Pointer Movement 
Sstring 
3.6.14 S string (searching for a character string) 


Function Searches for the first character string which appears that is 


equal to "string". 


Explanation (1) Begins the search from the pointer location, and ends 

the system enters a different status. 

(a) When a character string the same as "string" is found: 
The pointer locates itself after the final character 
the string. The text editor displays "@" to request 
command. 

(b) When the search is completed to the end of text in the 

buffer and "string" is not found: 


The message "CAN'T FIND "string" and "@" for command 


request are displayed. If an equivalent string cannot be 


found, the pointer will not move. 
(2) “string” consists of not more than 16 characters in ASCII 


code. It does not include the words ESO or @REAW). 





Example 
@ e@Bss 
@ @SoPT sss 
@ eTss 
OPT S SELECT PRINTING SYMBOLS 
@® @Soress 
CAN'T FIND "OTP" 
© @Bss 
©) @SOTPSS 
@ @oLss 
® eTss 
OTP M MEMORY FILE OPTION 
@ 


@): Moves pointer to head of buffer. 
@): Searches for "OPTAS". 
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Since "@'' requesting the next command is displayed, we 
know that "OPTAS" was found and the pointer moved to the 
location behind it. 
: Displays 1 line from location indicated by pointer. 
Searches for "OTP". 


Since "OTP" does not exist between the pointer location 


Oo 


and the end of input text, the editor displays "CAN'T FIND 
"OTP" and requests the next command. 
: Moves pointer to head of buffer. 


Searches for "OTP". 


RS) 


Since "@" requesting the next command is displayed, we 
know that "OTP" was found and the pointer moved to a 
location behind it. 

® : Moves pointer to head of line. 

®: Displavs line (containing "OTP") indicated by pointer. 


Text Input/Output 





3.6.15 nT (displaying text) 


Function Displays n lines of butfer content from the location indicated 





by the pointer. 


Explanation (1) n is a decimal integer: -254sns255. 
(2) If n = 0, no execution will be performed. However, if the 
pointer is within a line, the line will be displayed from the 
head to the pointer location. 
(3) If n = 1, one line is displayed. However, if the pointer 


is within a line, the line from pointer location to(CR) will be 


displayed. 

(4) If n is negative, n lines above the pointer will be dis- 
played. 

(5) if n = -l, one line above will be displayed. However, if 


the pointer is within a line, the line from the head of the 


above line to the pointer location will be displayed. 
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(6) If n is omitted, or assumed to be "4+T", it will be regarded 


as equivalent to n = 1; if it is assumed to be "-T" it will be 


regarded as equivalent to n = -l. 
pointer 


a : displayed by "OT" 
b : displayed by "1T" 
c, a : displayed by "-1T" 


(7) (3) is assigned after CR. 

(8) The pointer does not move. 

(9) If the number of lines between the pointer location and the 
head or foot of input text is less than n, all input text up to 
the head or foot will be displayed. 


Example 
@ @sTs$ 
OPT S$ SELECT PRINTING SYMBOLS 
ORG 8192 
LDA B ADDR 
COUNT EQU @8 @ INDICATES OCTAL 
START LDS #STACK IN STACK POINTER 
@ eorss 


@) @-10Ts$ 
NAM PGM 


OTP M MEMORY FILE OPTION 
OPT O OUTPUT OBJECT TAPES 


@ ergs 
OPT S SELECT PRINTING SYMBOLS 
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: Displays 5 lines from the pointer location. In this 


example, the pointer is at the head of the 4th line. 


: Displays no lines. 

: Since the number of lines from the pointer location to the 
head of the buffer is less than 10, all those lines are 
displayed. 


: Displays line indicated by pointer. 





Editor Control 





3.6.16 X (ending edit operations) 


Function Moves control to monitor 


Explanation (1) If editing operations have ended or you want to cancel 
them, execute the X command to put the monitor in command 


request status. 


Example QG) @xX$$ 
/ 
G): Key in the X command during editing, or when edit 
operations terminate. This cancels text editor execution and 


puts the monitor in command request status. 













Pointer Movement 


3.6.17 Z (moving pointer to end of input text in buffer) 


Moves pointer to end of input text. 


Example 
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: Displays lines indicated by pointer (in this case, the lst 
line). 


: Moves pointer to end of input text. 


: Displays the line above the one (last line) indicated by 


pointer. 





3.7 Serial Execution of Commands 

You can execute commands serially using the text editor. To do this, key 
in the commands (more than one, of course) and then key (ESC) in twice. 

Observe the following precautions: 

(1) When a new command is entered after the character string in a C, I or 
S command, key in SQ once to separate the character string and subsequent 
command. 

(2) The command string will be executed in sequence from left to right. 
If there is an error in one command string, subsequent commands will not be 
executed. 

(3) At a certain point during serial key-in, a bell will ring and the 
following message will be displayed. The bell will not ring in some console 
I/O units. 

@IABCDE 


** BUFFER NEAR END 
FGHIJKLMNOPQR 


Will not be accepted when 
keyed in. 
Only 12 more characters can be 
keyed in when this message 
appears. 
Message appears when this character is 
keyed in. 
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When the message is displayed, you can only key in 10 characters with the 
exception of the 2 (E805 for executing the command. If you attempt to key in 
any more, they won't be accepted. You will have to key in GS or CAN to delete 
part of the commands and then execute. But, be careful when using a C, I or § 
command, a situation may arise where you are unable to input in the middle of 
text. If you execute without rectifying the situation, the desired processing 
in the following example cannot be performed. 


(Example) 
@ITABCDEFGHIJKLMNO 


** BUFFER NEAR END 
PQRSTUSCOTPSS$ 


: Me 
You cannot key in beyond 


this point. 


An attempt was made to replace "OPT" with "OTP" by 
keying in "ESC OPT" after "OTP" in the C command. 
But the C command was discontinued due to a full 
buffer and "OTP" was deleted. 


Figure 3-9 is an example of serial command execution. 


© enarss 

NAM PGM 

OTP M MEMORY FILE OPTION 

OPT O OUTPUT OBJECT TAPES 

OPT S SELECT PRINTING SYMBOLS 

ORG 8192 

LDA B ADDR 
COUNT EQU @8 @ INDICATES OCTAL 
START LDS #STACK INZ STACK POINTER 


@) @2MIASOLTCS$$ 
NAM PGM 
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GS 


CG) @SLDSOLKS@$D19493SOLTCOTPSOPTS$ 
COUNT EQU @3 @ INDICATES OCTAL 


CAN'T FIND "OTP" 


@ @BTsoTPsopT CAN 
6) @BCOTPSOPTSBLIA*AREVISIONA1 CR 
SSSYMBOLSS$-7MIOFASS$ 


© @B8TEss 
NAM PGM 
* REVISION 1 
OPT M MEMORY FILE OPTION 
OPT O OUTPUT OBJECT TAPE 
OPT S SELECT PRINTING OF SYMBOLS 
ORG 8192 
COUNT EQU @3 @ INDICATES OCTAL 
START LDS # STACK INZ STACK POINTER 


PUNCH ON? 


Figure 3-9 Example of Serial Command Execution 


Key to Figure 3-9: 


@ Displays 8 lines from the head of the buffer 


we’ eaate Moves pointer 2 characters to the right. 
»+e...inserts blank space into location indicated by pointer. 
««.e.eMoves pointer to the head of that line. 


pairs ae Displays that line. 


CS....eeee--Deletes "S" in "TAPES." 
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arene Searches for "LD" and moves the pointer behind it. 
.«..-eMoves pointer to the head of the line. 


aan Deletes one line indicated by pointer. 


S@$.........Searches for "@" and moves the pointer behind it. 

Disc seesesea Deletes: 8". 

L9BSBS......"9" is deleted by @§) since it was keyed in incorrectly. "3" is 
then inserted. 

OL..........Moves pointer to head of line. 

T....++.e-.eDisplays line indicated by pointer. 

COTPSOPT....Searches for "OTP" to replace it with "OPT". But, there is no 
"OTP" between the pointer location and the end of input text in 
the buffer and "CAN'T FIND "OTP" is displayed. 

® The command string is deleted by CAN and not executed. 
6) ee ee ....Moves pointer to head of buffer. 

COTPSOPTS...Searches for "OTP" to replaces it with "OPT" The pointer 
moves directly behind the found location. 

ee ae ..-Moves pointer to head of buffer. 

L...........Moves pointer to head of next line. 

LAXAREVISIONA ICRS 

Biamehctes .....Inserts "A*AREVISIONAL GR)" into the location indicated by 
the pointer. When inserting a line in this way, put a Pat 
the end of the text. 

SSYMBOLSS$...Searches for "SYMBOLS" and moves the pointer to a location 
immediately after ''SYMBOLS". 

-~7M.........Moves the pointer before "SYMBOLS". 

,LOFA........inserts "OFA" into location indicated by pointer. 

©) Bewecwees ...lMoves pointer to head of buffer. 
8T........-.-Displays 8 lines from the pointer location. 
E..........-Copies buffer content and remaining text. Ends text editing 


operations. 
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3.8 Text Editor Messages 
Table 3-2 lists text editor messages. 


Table 3-2 Text Editor Messages 


Categor Message Meaning 














6301 TEXT EDITOR v.r 


ne eT? 


CAN'T FIND "string" 


Execute 
Control 
Message 


The head is displayed when con- 
trol passes to the text editor. 
v stands for version number, r 
for revision number. 













Indicates that the system is in 
command request status. 













Incorrect characters for a com- 
mand were keyed in. 


Error 
Message 





Specified character string can 
not be found. 
CAN'T CONTINUE The buffer was filled during 
N command execution and 
further processing cannot be 
performed. 







12 characters can be entered 
before buffer is filled. 


Warning Bell rings 


Message 






** BUFFER NEAR END 


re Re “ER A et appa EE 
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3.9 Text Editor Commands 
Table 3-3 is a complete list of commands in the text editor. 


Table 3-3 Text Editor Commands 


a Rt ERE 


Ends edit operations and 3 
creates output tape. 
Outputs text in-line units ]| 3.6.13 
3.6.15 


6.1 
6.5 
Outputs feed 3.6.6 
6.2 













Displays text in line units 












Pointer 
Movement 





Moves pointer to head of 3 
buffer 
ene re 


nM Moves pointer in character 
units 















Searches in buffer for 3.6.14 
character string and moves 
pointer to location after 


string. 


Moves pointer to end of text] 3.6.17 
in buffer | 
ae 
3.6.4 | 






Sstring 
















Edit 
Operations 


Replaces one character 
String with another. 


CstringlS$string2 










Deletes text in character 
units 


nN | 
X 
J 









Editor 
Control 


Repeats execution of a 
command string 







Ends text editor 
execution 





\emuanammesnatent 


Selects output device 
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Appendix 


A HD6301 and HD6801 Executive Instructions 


Table A-1 lists the executive instructions for the HD6301 and Table A-2 


lists them for the HD6801. 
**Explanation of symbols and abbreviations 


(a) Operation symbols 


( ) = indicates content, e.g., V = 
(ACCA): content of accumulator @= 
ACCA. + = 
+ = send direction - = 
A = logical AND 


(b) Abbreviation symbols 


OP 


operation code (hexadecimal display) 


2 
It 


number of MPU cycles 


# 


(c) Symbols for register in MPU 


used in the appendix** 


logical OR 
exclusive OR 
arithmetic addition 


arithmetic subtraction 


number of bytes in an instruction word 


ACCA = accumulator A PC = program counter, 16-bit 
ACCB = accumulator B PCH = upper 8 bits of program counter 
ACCAB = double accumulator PCL = lower 8 bits of program counter 
CC = condition code register SP = stack pointer, 16-bit 
IX = index register, 16-bit SPH = upper 8 bits of stack pointer 
IXH = upper 8 bits of index SPL = lower 8 bits of stack pointer 
register 
IXL = lower 8 bits of index 
register 


(d) Memory and address format 


M = storage address IMMED 
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= immediate addressing 


M+ 1 


MSP 


MSP+1 


MSP-1 


MH) 


Disp 
IMM 


Mi 


“storage address which 


: Gisplacement = 


carry and borrow N 


display if zero H 


storage address + 1 

to storage address M 
storage address indi- 
cated by pointer 
storage address which 
adds 1] to storage ad- 
dress MSP indicated by 
stack pointer 

RELA 
subtracts 1 from stor- 
age address MSP indi- 
cated by the stack 
pointer 

complement of 1 in con- IMPL 
tent of storage address 
M 

M —- (X) ACCX 
immediate value 


i bits in storage ad- 


dress M (i = 0~7) 


overflow display if 2's complement I = 


reset at any time 


DIRECT = 


INDEX = 


EXTND = 


direct addressing 


index addressing 


extended addressing 


TIVE = relative addressing 


= implied addressing 


accumulator addressing 


Meanings of bits 0 to 5 in the condition code register 


display if negative 
interrupt mask 
carry from bit 3 to bit 4 


(half carry) 


Symbols indicating changes in condition code register content 
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S = set at any time 


0 


set if true after test, anything else, clear 


no change by that instruction 

@-@= set if true after test. Anything else, clear. Items 1 to 9 are 
explained below 

@...result = 10000000 (binary display) ? 

@...result # 00000000 (binary display) ? 

©. ..upper order 4 bit BCD (binary code decimal) display greater than 9? 

@. ..operand 


©) ..operand 


©..N@c = 1 after shift? 


10000000 (binary) ? (before execution) 


01111111 (binary) ? (before execution) 


®...highest order bit = 1? (after execution) 

@..was there an overflow when subtracted (addition of 2's 
complementary) ? 

©) ..result<d? 

CO) = loads from stack into condition code register 

@) = set when interrupt occurs 


(2 = set according to content of accumulator ACCA 
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Table A-1 HD6301 Executive Instructions 


Condition Code 


Vee 
““acex| $4] 3] 2 [1 [0 


Address Model 


Logic /Arithmetic INDEX | EXTND 


Operation 


IMMED 


Operation Content 


LOL IHDOVLIH 


Operation by 


16-bit Data 


4 
a 
4 
i?2) 
oc 
oO 
] 
ia 
4 
wet 
i 
eo 
al 
Q 
= 
io) 
oct 
cm 
a3) 
ba 
aU) 
Ou 
>) 


Arithmetic Operation 


Double Add without 
carry 


Multiply unsigned 


Double Subtract 
without carry 


Add Acmltr B to Index 
Reg 
Add Acmitrs 


Add with carry 


Add 
Subtract Acmltrs 


Subtract with carry 


Subtract 


(ACCAB)-H M: M+1 }+4ACCAB 
( ACCA )* (ACCB }-ACCAB 
(ACCAB )—(M:M+1 }-ACCAB 


(1 X)+(ACCB)IX 


(ACCA )+( ACCB }-ACCA 
(ACCA 4 (M)}+-(C)—-ACCA 
(ACCB}-(M)+(C }PACCB 
(ACCA)+(M)~ACCA 
(ACCB )+(M)-ACCB 
CACCA)—- (ACCB ACCA 
CACCA)— (M)~(C)-*ACCA 
(ACCB )— (M)~—(C )-ACCB 
(ACCA )— (M)?ACCA 
(ACCB )- (M}?ACCB 


C3 


3/03] 5 


2/E3 | 6 


E 


B3 





| 


@oee0e0--—-+<+ 


—-—7—- 3 -—o? =? OO .—Ur? 6 32l—lUC Ol EO CSO 





_—-— —_—>? <-_—? -—r > — Oe? SO CUS CUS 


-— << OF +) OO EO lOO? OOS 


~[# jor [~[#fop|~|+jop[~[+#[ ur [n[2fvie 
3 3 t 


10 ' 
! 
3 ® 


—-— —-— +? <<) «or oO OO oO +O + 





Note: Execute instruction with an asterisk (*) to the right are for the HD3601 ° 


IH-DVLIH ZO0l 


Operation by 8-bit Register 


-—-r 
ae) 
fa 
3 
rw 
a) 
a. 
) 
w 
a 
ro) 
—_ 
s 
ro) 
et 
J 
a 
Me 
7 
oO 
jo) 
a) 
ord 
4 
wv 
= 
Ra! 
a) 
or r 
M4 
< 


Comparison and Test 


Operation Content 


Clear 
Decimal! Adjust, A 


Decrement 
Increment 


Comp | ement,2 S 
(Negate) 


Compare Acmltrs 


Compare 


| Test,Zero or Minus 


Logic /Arithmetic 
Operation 
00—-M 
00-ACCA 


00-ACCB 


Converts binary addition 
resultsto BCD 
(M)-1—-M 


(ACCA)-1-ACCA 
(ACC B)-1-ACCB 
(M)+1-—M 
(ACCA)+1—-ACCA 
(ACCB )+1—-ACCB 
00-(M)—M 
00~(ACCA)—-ACCA 
00-(ACCB )-»ACCB 
( ACCA )— C(ACCB ) 
(ACCA )—(M) 

( ACCB )—(M) 
(M)-00 

(ACCA )—00 
(ACCB)-00 





Address Mode 


PR OE | eee 


or) 


A 


2) 


Cc 


an 


0 


El 


oy) 
0 





Condition Code 


©©SOCCC@OOCS = > ac 


£0l IHOVLIH 





Address Mode . Condition Code 





Spleen coeen mie Yaccx| 5 | 4/3] 2] 1] 0| 
| oP| ~ | + [oP| ~ | + jo oel= [ebrl= [er | + 
to | ASLD®|] Double Shift Left 05/3} 1 ©} } 
o|& Arithmetic 
43|.%(CLSLD) |CLogical Double Shift 
OWS Le ft) 
roms Se een ee 04/3] 1 ®©| 1} 
‘O29 LS RD | Double Shift Right 
Logical 
68/6 | 2/78) 6 | 3 ®@ t| t 
Shift Left Arithmetic 2 @ { t f 
(Logical Shift Left) b : ® tlt 
. 67 3 ®@ tit ! 
4 
“a ® Shift Right Arithmetic 2 @ ! | { 
oD 
2|3 2/1/@/@t/tiolt 
% 
F : 64 3 € R ! { 
. 7 Shift Right Logica! 2/1/@i@iR| I { 
HH ‘ 
- 2 | 2 @ R| } t| 
2 | 69 3 @e@ 1\ 1 ! 
139] 
a Rotate Left | 2 e 1) 
6 | | 2;1/@@i ti] ! 
| | ! 66 3 @ tlt t 
Rotate Right | 2 & t t t 
2)/1/@@ t/t ! 





* Mnemonics enclosed in parentheses ( ) may be used in the 6301 Assembler 


IHOVLIH Ol 


L 


Type 


Operation by 8-bit Register 


2) 
r=) 
td 
i=} 
~~ 
vw 
ed 
FQ 
i} 
to 
c 
° 
‘ol 
4 
se 
M4 
wv 
A, 
© 


Logic Operation 


Logic Operation 


Mnemonic 


Code 


ANDA 
ANDB 
BITA 
BITS 
COM 

COMA 
COMB 
EORA 
EORB 
ORAA 
ORAB 
AIM* 
OIM* 
EIM* 
TIM* 





| 
| 
| 


Operation Content 


And 


Bit Test 


Complement,1°S 


Exclusive OR 


Or, Inclusive 


And Immediate 


Or Immediate 


Exclusive Or | 
mmed iate 


Test Immediate 


Bit Clear 
Bit Set 
Bit Toggle 
Bit Test 





Logic /Arithmetic 
Operation 

(ACCA): (M)?ACCA 
(ACCB)-(M)>ACCB 
(ACCB)-(M) 
(ACCB )- (M) 
(M)—M 
(ACCA)—ACCA 
(ACCB )>ACCB 
(ACCA)@(M)—>ACCA 
(ACCB) ®(M)—ACCB 
(ACCA) @C(M)-ACCA 
(ACCB) ©@(M)—>ACCB 
(M) + I[MM—>M 


(M)@)IMM~M 
(M)@®IMM—>M 
(M) > 


IMM 


Address Mode 





[Condition Code 


aoe is 
iMMeD [Di RECT] 1NDEX | exTND | MURey|5 [4] 3] 2] a | o 


Cee aes + lop BORG EME 








2} 2\94 21A4\ 4 
Slee eelie tc. 4 
85 aie 95/3] 2 AS) 4 
iC5|2)2/D5/ 3] 2/)E5] 4 

: ' |6 3] 6 

ie aa 
88) 2] 2/98] 3} 2/A8| 4 
C8 |2|2/D8| 3) 2/E8)4 
8A| 2) 2/9A]| 3] 2/AA\ 4 
CA| 2] 2/DA/|3j 2/EA| 4 

7111613 [61 | 7 
7216 |3 /62| 7 
75}6/3 /65/| 7 
7B|6 {3 |6B] 7 
71/61] 3 
72;6)3 
7516 3 
7B} 6 | 3 





2 B4| 4 
Z 4 | 4 
2/1B5| 4 
2|F5| 4 
2) 73] 6 


owiw w nb DS NS WNW 
= EF oS & 
ee 


o Co Ww 


[ve] 


Oo WwW Ww bw 


Oo Wo WwW WwW 





~~ 





43} 2/]1 
53/2) 1 


ODanmnnmnamawremrmenememenmnname aD wD 





FAP OF HD e 9) eS HO OOOO > 
yon A ee eS ee ee ee ee 


SOL IHOVLIH 






16-bit 


Operation by 8-bit Register 


Send Load and 


Mnemonic 
Type 
po pe 


Operation 










Operation Content 





Double Load 
Acmitr,A.B 
Double Store 

Acmltr,A.B 







LDD 
STD 









LDAA (M)?ACCA 
Load Acml tr. 
LDAB (M)—-ACCB 
| CACCA )—M 
Store Acmltr. 
CACCB)OM 





(ACCA)7ACCB 
(ACCB )>ACCA 
ACCA )--MSP 
t S654 LAS 
(ACCB )>MSP 
a ee 
SP)+1-SP 


Transfer Acmlitrs 










Push Data 





(MS P)-ACCA 
(SP )+1—-SP 
(MS 


Pul! Data 
P )-ACCB 











Logic /Arithmetic 
Operation 


IMMED | DERECT 


or [=| #]or | ~ [4 [ 
CC | 3} 3)DC 
DD 


C6} 21 2) D6 


wr 














(M:M+t1 )-ACCAB 
( ACCAB )—-M:M+1 


>_> + > PL 










DOgCEG 


/ 


uv 


Oo BW 
Ny Am NN ON 







Ww WwW NH WY 
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Type Operation Content 





Branch 





Branch If Carry Clear (C) =0 


(Branch If Higher of Same) 









Branch If Carry Set (C)=1 
(Branch If Lower) 

Branch If = Zero 
If 2 Zero 
[f 
Branch If Higher 
If 
Branch If 
Branch If < Zero 


Branch If Minus 





(Z)=1 

(N) ® (V) = 0 
(Z) ©@CCN)ACV ) )=0 
(C)© (Z) 

(Z) @CCN)OCV)) =1 
(C)@O(Z)=1 
(N)@(V)=1 

(N)=1 

(Z)=0 

(N)=0 

(V)=0 

(V)=1 






Branch 








> Zero 





Branch 






Branch = Zero 





Lower or Same 





Conditional Branch 









Branch and Jump Control 











Branch If Not Equal Zero 





Branch If Plus 











Branch If Overflow Clear 








Branch If Overflow Set 






[ | BRA BRanch Always None 

8 cc BRN BRanch Never Advances only by PC+2 
a 8 NOP No Operation Advances only by PC+1 
: ¢ J MP J ump } See (Note) 

- A 














Address Mode Condition Code 


| ares Mode 
Condition Determining a ee ee 






epee a oe fe forlorn erate 2, 


AE 







































Mm WH] MO © Ww WH HO WH WH NY WB WH WW NW 


21 


we wo Wl wo WwW WwW Wo we wow we wD wo WY BO & 


01 


pm 


* Note: Mnemonics enclosed in parentheses ( ) may be used in the 6301 Assembler 


401 JHOV.LIH 










Address Mode Condition Code 


Plz [To 


rare fee jOrl =| 
a 
08 
5 {3 
5 | 3 
6 | 3 


Type Mnemonic 
Code 





Logic /Arithmetic 
Operation 









Operation Content 





a 


on 
OO Ww 
er 
SS a) 
pant 


oO °o 
3 & 
| el OE ool 
@ © 





















Decrerent Index Reg 





Incranent Index Reg 
Load Index Reg 
Store Index Reg 















-@0080 


Canpare Index Reg 


(1X)-1>1X oro or 
(IX)+1 1X 

(M)-7I1XH,(Mt1)-I XL! CE] 3 | 3/DE] 4 | 2 |EE 
oe ee DF} 4 | 2 |EF 
CIXH)T(M).CIXL) | gol a] 3 loc] s | 2 lac 













© © @ OS © © @ @/2|+ 


Stack Pointer] Index Register 





DES Decrerent Stack Pointer (SP)-1-SP 

INS Increvent Stack Pointer (SP)+1-SP 

LDS load Stack Pointer (M)-SPH, (Mt1 )-SPL 8E| 31 3|/9E 2'AE 2 |\BE 
Store Stack Pointer (SPH)-M, (SPL)}-M+1 














(1X)-1-SP 


oD 


Index Reg—S tack Pointer 









Index Register/Stack Pointer Control 


Stack Pointer — Index Reg (SP)+1-1X 3 
IXL P;SP-1-SP 
Push Index Reg IXH }-MSP; SP- 1-SP 
Seay a — TXH 

Pul! Index Reg SP+1-8P; (MSP L 3 





(ACCAB) (IX) 


-~ 
oo 


Exchang Aconitr D for 
Index Reg 






s) 
0 
3C 
8 
oc 
E 
oD 
B 


(ACCA }°CC 
(CC ACCA 








Clear Carry 






=) 


Clear Interrupt Mask 
Clear Overflow 
Set Carry 





Control 
S 


Bit Control 










ee a 






=) 
a] 






Set Interrupt Mask 
Set Overflow 
Acmitr A Reg 
OC Reg > Aamltr A 


COON XSI AXXY IKE IKE YG 
rece -ee=0 eevcceccoocccce- 

eeeees Cecees tee -- oo 
eo s[-@ 0 = 00 eeeee= =005= =00)-|- 


oS 






Condition Code Register 





| @ 5/00 OO =| © 0 OCCOCCe 


| @® 
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Address Mode Condition Code 


ee ee 
tn operation content: | Conditions seteranine [arive| biapct | npex | extwo] 1wet [s]«[o]2][o- 





| op|~ | + jop| ~| +# lop|~| + [op|~|+]or|~/ +] a] t] ny} zivic 
= Branch To Subroutine 
aq JumpTo Subrout ine 
ES Return From Subrout ine (Seo Note? Tres het el elses 
7 Return From Interrupt 3B}10/ 1|@/|@| @|@|@|@ 
a Sof t Ware Interrupt 3F112;}1/@'|S;'@ @Olieie@ 
' WAit for Interrupt 3E| 911191 GD @/ 618 '@ 





| J | 


(Notes) 



































(1) JSR 
PC Main Program SP Stack PC Subroutine 
" — SP-2 M Instruction 
DIRECT 4 "+l laGaress M (8 bit)! 5 SP-1 
n+2 |Next Instruction SP 
M=$00V$SFF (n+2)H and (n+2)L are the upper and 
lower order 8 bits of n+2 
PC Main Program _SP Stack PC Subroutine 
. Next Execution 
n —_> — 
SP-2 = X+D Instruction 
D=8 bit Unsigned Value (n+2)H and (n+2)L are the upper and 
lower order 8bits of n+2 
PC Main Program SP Stack PC Subroutine 
a F Next Execution 
Instruction 
Subroutine Address 
ntl |SH(upper order8bit 
EXER n+? SubroutineAddress| } 
SL(Lower order8bit) S is composed of SH and SL 
n+3/ Next Instruction (n+3)H and (n+3)L are the upper and 
lower order 8 bits of n+3 
(2) BSR 
PC Main Program SP Stack PC Subroutine 
Next Execution 
Instruction 
(3) JMP 
INDEX 
Next Execution 
0 Tee 
(4) RTS 


PC Subroutine SP Stack PC Main Program 


= Next Execution 
s 39=RTS a Pee ae 
sett | PCH the values PC 


SP+2 PCL (and PCy, are loaded yain formed from 
from PC into the PCy and PC 
stack and then H L 


returned to main) 
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(5) RTI 
PC Interrupt Program 


; [eR 
— 





(6) SWI 
PC Main Program 
n 3F=SWI 


n+l 


Next Instruction 


PCy: upper order 8 bit of ntl 


PC lower order 8 bit of ntl 





L? 
(7) WAI 
PC Main Program 
n 3E=WAL = 
PCy: upper order 8 bit of ntl 
PCL: lower order 8 bit of ntl 
(8) SLP 


Main Program 


LA=SLP 











= 


n+1 
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— 








SP Stack PC Main Program 
Sp e Next Execution 
> ® Instruction _ 
SP+1 Returns ‘to n+] 
main after — 
SP+2 loading all n is composed of 
SP+3 information PCy and PCL 
in stack into 
SP+4 each register 
SP+5 
SP+6 
— SP+7 
SP Stack PC Interrupt Program 
ms Next Execution 
> SP-7 = s Instruction. aa 
SP-6 Goes to inter- 
SP-5 rupt program execu- § is the address 
ay tion after saving indicating SWI 
information from all interrupt-vector- 
SP=3 registers in the address content 
rack 
SP-2 
SP=1 
SP 
SP Stack 
—» SP-7 = Saree 
5G nterrupt Queue 
SP-6 | 
eae J 
SP-5 Queues interrupt 
SP-4 after saving information 
from all registers in stack 
SP=3 
SP-2 
SP=1 
SP 





: Location of stack indicating value of SP 
after execution of each instruction 


CPU functions stop with —. iavesPane Queue 


all internal register 


statuses on hold F flag set by maskable 


interrupt: n+l — PC 


Non-maskable interrupt 
or F flag reset: vector 
address — PC 


LLL iHOVLIH 







Operation by 





Operation by 8-bit Register 


—-_ 


L6-bit Data 
Arithmetic 


Arithmetic Operation 





peration 


0 












\ 


| 







Operation Content 





Double Add without 
carry 


Multiply unsigned 


Double Subtract 
without carry 


Add AcmIitr B to Index 


Reg 
Add Acmlitrs 


Add with carry 


Add 


Subtract Acmltrs 


Subtract with carry 





Subtract 
























Table A—2 6801 Executive Instructions 


Logic /Arithmetic 


Address Mode 


Condition Code 


. . Pre MP , 
peers IMMED |DIRECT] !NDEX | EXTND 


op |~ |4/or|~[+ jor |~|+for]~ [4 for|~[e] ala [n[z] vc 


(ACCAB)-+{ Mi MEL RRACCAB C3) 4/31/03) 5 
(ACCA) + CACCB -ACCAB 
CACCAB )-(M:M+1 }-ACCAB 8314 


os) 
wo 
Ww 
on 


(1X)+CACCB)}>IX 








CACCA )+(ACCB)-ACCA 
(ACCA #-(M}++(C)-ACCA 
(ACCB}H (M)+(C }-ACCB 
(ACCA)+(M) ACCA 
CACCB)+(M)}-ACCB 
CACCA)-— (ACCB ) ACCA 
(ACCA) - (M)—(C)—-ACCA 
(ACCB )- (M)-(C)-ACCB 
(ACCA )- (M)-ACCA 

( ACCB )— (M)}-ACCB 

























3D 110 | 1 
3A} 3] 1 


1B 
10 


§/ 4/3] 2ii[o 






-weeaaDPlUc OO! SE OO Ol EOF he O hve? hv CU 


tHOVILIH ZL1 





Address Mode Condition Code 









































































. : : : MP 
Type |Mnemonzc| operation Content ee | IMMED |DIRECT] INDEX | EXTND _—acex| § |e] 2] 2] af 0. 
CLR 00-M R| R 
z CLRA Clear 00-ACCA Ri R 
w|CLRB 00-ACCB R| R 
o DAA Decimal! Adjust, A Convarts binary addition | GB) 
7) results to B 
§|DEC (M)- 12M ©|@ 
¢|DECA Decrement (ACCA )-17ACCA ©|\@ 
“ef 
B 5 DECB (ACCB)—1->ACCB ©|@ 
mI & INC (M)+1>M ©!|@ 
a )y|/INCA Increment (ACCA)+1-ACCA Sie 
F INCB (ACCB)+1>ACCB ole 
° < NEG 00-(M)>M @|@ 
: “INEGA Compl ement.2'S 00-(ACCA)—ACCA D|® 
A NEGB (Negate) 00-(ACCB )--ACCB 
rsa] os 
ry CBA Compare Acmltrs ( ACCA )~ C(ACCB ) t 
lal COMPA (ACCA)—(M) 
Pa Compare 
3 | CMPB | (ACCB )-(M) ! 
c 
TST (M)—00 R 
S|TSTA (ACCA )-00 R 
fe Test,Zero or Minus 
a TSTB (ACCB)-00 R 
é | 


Cll IHOVLIH 







ect Mode Condition Code 
































. * . Vae 
Type Operation Content reoperation |_LMMED | inpex | extno | TAécx| 5 | 4] 3] 2] 4] 0) 
| op|~ [+ aa a5; Eye eee see ie 
CGE . 
~| |ASLD (Double Shift Left 05 | 3 ©) 
q Arithmetic eee 
* yf (LSLD) |(Logical Double Shift <0 
oa Left) C bs bo gaits elt 
foi LS RD | Double Shift Right 0 ITT TTT br 
cee : bis bo © 
Logical = 
) @ ft) ti Olt 
Shi ft bet aime) A> (]J+(TTTLIILI—0 1|@ ti tj)@l¢ 
Logical Shift Left 
(Logica i e 5 | CG br bo ile tltloly 
M 67} 6 | 2}77/}6 | 3 S ti t]/@) 4 
3] 4 Shift Right Arithmetic] A eeReEReRn GT 11@ fi tl@l¢ 
b bo C 
= : _ 7 0 © 1|@ t t © t 
a | a 1 64/6|2|74/6] 3 @@ ri tio} 
| UO ————_ 

2( 8 Shift Right Logical A Zo 1/@/@ Rr) 1) o) } 
nae | - " ai ip De eda 
G x 
¢ = “M | 69/6 | 2/79) 6 | 3 @ tit @ i} 
ff Rotate Left A ere | | 1|@ ft) t) ©) 4 
y B C bb: ——-—— bo 1 @ ! ! © t 

Oo 
M | 66|6| 2|76|6! 3 @ tlt) Olt 
Rotate Right o-oo 1/@l@/ t/t) o] 3 
B C br —————= bo i @ ! { i) 





* Mnemonics enclosed in parentheses ( ) may be used in the 6801 Assembler 


IHDVILIH vL1 


Type| 














Operation by 8-bit Register 








16-bit Operation 
Load and Store 


Logic Operation 


Mnemonic 
Code 







COM 










LDv 
STD 


ANDA 
ANDB 
BITA 
BITB 


COMA 
COMB 
EORA 
EORB 
ORAA 
ORAB 


} 
Js 











Exclusive OR 


Or, Inclusive 


Double Load 
Acmitr,A.B 
Double Store 

Acmitr,A.B 


Operation Content 





Operation 


(ACCA )A(M)~ACCA 
(ACCB)A(M)—-ACCB 
(ACCB)A(M) 
(ACCB )A(M) 
(M)—M 

(ACCA )—-ACCA 
(ACCB )—ACCB 
(ACCA )@®(M)-ACCA 
(ACCB ) ®(M)—-ACCB 
(ACCA) V(M)-ACCA 
(ACCB)V (M)—ACCB 





(M:M+tl )-ACCAB 
(ACCAB)-M:Mt1 






Logic /Arithmetic 





OP 
84 





















wo Bw DS & 


we Bw NY WN 





4 


CS 


Address Mode 


wo wo HY WW 


wR & 





to Nw NH NW 





> >» - 


nn 


WO Ww Ww 


wo Wo WO WwW 


Ww WwW 


Condition Code 





@©®@e@ee--+@606068080 





on ff 

Q Ww 
Cee 
—- +) - <-> 7 Oe? ltl Ol lO 
“—-— erFr—hUch—OFh—hCUC AiO il i OOF iO i OO Tl 
oD we Dame te DW wD tT DD DD 


I]t 
t 


SllIHOVLIH 


uu 
@ 
Ww 
) 
‘dl 
oO 
Y 
ia) 
P 
a 
T 
oO 
va) 
ye) 
=] 
° 
od 
uw 
« 
tl 
@ 
a. 
oO 


Type 









Mnemonic 


Code Operation Content 


Load Acmitr. 





Store Acmltr. 


Load and Store 


} transter Acmitrs 





| Push Data 








} Pull Data 












(M)—-ACCA 


Logic /Arithmetic 
Operation 


(M)—-ACCB 
(ACCA )—-M 


(ACCB) >M 


(ACCA)—ACCB 
(ACCB)-ACCA 


a3: 


"A )->MSP 
—1-SP 


(ACCB )--MS P 


(SP 


(MS 
(SP 
(MS 


)-1-8P 
\+1§P 


P)—~ACCA 
)+1—-SP 
P )-ACCB 


































Condition Code 


Address Mode 


1 MMED 
86) 2| 2) 96] 3 | 2] A6{ 4 
C6; 2) 2|D6| 3] 2} K6} 4 
97; 3 | 2)A7| 4 
D7| 3 | 2)E71 4 
1 
3 
| 
| 





2 = = =l<[= 


& 


Go 


ee ecoe  e0e0°|: 


[ze 


IHOVLIH Oil 


Unconditional Branch 













If Carry Clear 
If Higher or Same) 
If Carry Set 

If Lower) 

If = Zero 


If 
If 


Branch => Zero 








Branch > Zero 







Branch If Higher 
If 
If 
If 
If 


Branch 







=. Zero 


Branch Lower or Same 








Branch < Zero 








Conditional Branch 


Branch Minus 





Branch and Jump Control 


Branch If Not Equal Zero 
If 











Branch Pius 





Branch If Overflow Clear 












Branch [If Overflow Set 
BRA BRanch Always 
BRN BRanch Never 
NOP No Operation 







J ump 


























Branch 


(C)=0 
(C)=1 
(Z)=1 
CN) @ (V) = 0 
(Z) V CCNI@(V) )=0 
(C)V (Z) = 0 
(Z) VC CN)@CV))=1 
(C)V(Z)=1 
(N)@BCV)=1 

(N)=1 

(Z)=0 

(N)=0 

(V)=0 

(V)=1 


None 




























Advances only by PC+2 


wo we Wl wow Ww wo Ww Wo WwW WwW WwW Woe WwW FO WH 


Advances only by PC+1 
} See <Note> 


Conditions Determining RELATIVE! INDEX | EXTND IMPL Mr 





Condition Code 


oonaG 


Address Mode 















-_- HO HOT NN HS HS WO YB NY HBO WB NY NY NW WT 


* Note: Mnemonics enclosed in parentheses ( ) may be used in the 6801 Assembler 


LLL IHOVLIH 


| ueaoenaanrs Poe ages ee ew Wt RES Gog ye 
Address Mode Condition Code 


| She ee P g t ee Ty pl ee ee 
Type |Mocde | Operation Content | MBN tion eee toe ete MPa tote 
Code | Operation 
| |~| + [or|~ [+ lor] ~ [+ lor|~|#op|~ | +a] rin | z/v fe | 
| | 
| 
Load Index Reg | (M) *1LXH,(M+t1)-I1XL | CE! 3 | 3|DE/ 4 EE; 5 | 2 | FE; 5 
Store Index Reg | ee ee DF| 4 EF|5 | 2 |FF|5 
| 


09 | 3 
08 | 3 
CPX Canpare Index Reg SD) Soe CIXE) 8c} 4} 3 /9C\ 5 AC| 6 | 2 |BC! 6 
DES | Decrement Stack Pointer | (SP)-148P sd 1 
INS | Incrarent Stack Pointer | (SP)+1-SP 31/311 
LDS | Load Stack Pointer | (M)SPH, (M#1 )-SPL 8E|3'3/9E| 4/2'AEI5 | 2 /BE|5 | 3 
STS | Store Stack Pointer | SPH)-M (SPL) | [ori 4 [2 |AF|s | 2 [Bis | 3 
| 35 1 
| 0 1 
3C 
8 


TXS Index Reg—S tack Pointer | (LX)-1-SP 

C L C Clear Carry as ie oC OC} 2 
CLI Clear Interrupt Mask 0- E | 2 
CLY Clear Overflow 0--V 2 
SEC Set Carry 13C Zire 
SEI Set Interrupt Mask 1] 2;1 
SEV Set Overflow 1-V Bi 2] 1 


TAR || Aewlic Ao OS Reg (ACCA HCC 6 @|@|®@ 
TPA | CC Reg > Aomltr A (CC ACCA 7 OO 










(IX )-171X 
| Incranent Index Reg (1X)+1-1X 


DEX 
INX 
LDX 
ST X 


Decrement Index Reg 





we 


w 


r= 
Ww 


Stack Pointer] Index Register 


Index Register/Stack Pointer Control 


ml ocx Stack Pointer -» Index Reg | (SP)+1-1X 3 
an {XL P;SP-14SP 
PS TtiX | Push Index Reg IXH P;SP-1-8P 1 
SP+1-SP; (MSP )-IXH 
PULX | Pull Index Reg SP+1-8P; (MSP L 3 1 





—_ 


— 
=) 
_ 


| ed 


Control 


3 65 





an) 





=) 
Ly 


Condition Code Register 
° 


@® 
e 


Byte 
Send 
© 





IHDOVLIH 811 


Type 








Address Mode Condition Code 
Mnemonic} 4 sration Content Conditions Determining | RELATIVE] DIRECT | INDEX | EXTND | IMPL 5/4} 3]2]1] 0) 


Code 

ror|= [+ orl ~ [+ for] =[+ [or]=[ + or]=[# [x] x[ xyz] vc: 
BSR Branch To Subroutine 
JSR JumpTo Subrout ine 
RTS Return From Subrout ine <See Note> 
RT I Return From Interrupt @ |B) | @ | @| @ 

@'5|@| 0100 

WAI WAit for Interrupt ETL EL ET eilels ad ad 


SWI Soft Ware Interrupt 


(Notes) 




















(1) JSR 
PC Main Program SP Stack PC Subroutine 
Next Execution 
oe es a 
oF. (n+2)L 
M=$00 ~ $FF (n+2)H and (n+2)L are the upper and 
lower order 8 bits of n+2 
PC Main Program SP Stack PC Subroutine 
, Next Execution 
n east ~~” gp-2 X+*D 1} tostruction 
n+2 
D=8 bit Unsigned Value (n+2)H and (n+2)L are the upper and 
lower order 8 bits of n+t+2 
PC Subroutine 
Instruction 
S is composed of SH and SL 
(n+3)H and (n+3)L are the upper and 
lower order 8 bits of n+3 
(2) BSR 


SP Stack PC Subroutine 


Next Execution 
SP- +2+D . 





D=7 bit Signed Value n+2 is composed of (n+2)H and (n+2)L 


— : Stack location indicating value of SP 
after each instruction is executed. 


HITACHI119 


(3) JMP 


PC Main Program 





INDEX 
2B as al 
Instruction 
(4) RTS 
Subroutine 
. 39=RTS S 
(5) RTI 
PC = Program 
| SBeRTI 
(6) SWI 





3F=SWI 


Next Instruction 


n+l 


PCy: upper order 8 bit of n+l 


PC]: lower order 8 bit of n+l 
(7) WAI 
PC Main Program 
n 
n+l 


PCy: upper order 8 bit of ntl 


PCy: lower order 8 bit of n+l 


120 HITACHI 










Main Program 






DH=next address 
n+2| DL=next address 


D Next Execution 
Instruction 


EXTENDED | 





SP Stack Lee 
SP+1 PCH The values PCy 
—» Sp+2 PC], and PCy, are loaded 


from PC into the 
stack and then 
returned to main 


; 


Returns to 
main after 
loading all 
information 
in stack into 
each register 


n+l 





SP PC 

SP-7 ae 

SP-6 Returns to 

SP-5 interrupt program 
execution after 

SP~4 saving information 

SP-3 from all registers 
in the stack 

SP-2 

SP-l 

SP 
SP Stack 


Queues interrupt 
after saving 

information from 
all registers in 


= careers| a RO 


Interrupt Queue | 


Main Program 


Next Execution 
Instruction 


n is composed of 
PCy and PCy 


Main Program 


Next Execution 
Instruction _ 





n is composed of 


PCy and PCy, 


Interrupt Program 


Next Execution 
Instruction 


S is the address 
indicating SWI 
interrupt~vector- 
address content 


stack 


B ASCII CODE TABLE 


Table B-1 ASCII Code 





NUL 
SOM 


Parity Bit 






WRU | ERROR 


po oi Sl e/Slaeleleale - 
= S elale = yi>ina| o n 
joe) 





Characters within the double lined border may be used 


in comments or character constants 
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C HEXADECIMAL-DECIMAL CONVERSION TABLES 


Hexadecimal—-Decimal Conversion Table 
0 1 2 3 4 5 6 7 8 9 A B 


0000 0001 0002 0003 0004 0005 0006 0007 0008 0009 0010 0011 
0016 0017 0018 0019 0020 0021 0022 0023 002% 0025 0026 0027 
0032 0033 0084 0085 0036 0037 00388 0039 0040 0041 0042 0048 
0048 0049 0050 0051 0052 0053 0054 0055 0056 0057 0058 0059 


0064 0065 0066 0067 0068 0069 0070 0071 0072 0073 0074 0075 
0080 0081 0082 0083 008% 0085 0086 0087 0088 0089 0090 0091 
0096 0097 0098 0099 0100 0101 0102 0108 0104 0105 0106 0107 
02112 0113 O1l4 O115 O116 O1L7 0118 0119 0120 0121 0122 0123 


0128 0129 01380 0131 0132 0133 0134 01385 0136 0137 0138 0139 
0144 0145 0146 0147 0148 0149 0150 0151 0152 0153 0154 0155 
0160 0161 0162 0163 0164 0165 0166 0167 0168 0169 0170 0171 
0176 0177 0178 0179 0180 0181 0182 0183 0184 0185 0186 0187 


0192 019% 0194 0195 0196 0197 0198 0199 0200 0201 0202 0203 
0208 0209 0210 0211 0212 0213 0214 0215 0216 0217 0218 0219 
0224 0225 0226 0227 0228 0229 0230 0231 02382 02383 0234 0235 
0240 0241 0242 0243 0244 0245 0246 0247 0248 0240 0250 0251 
0256 0257 0258 0259 0260 0261 0262 0263 0264 (265 0266 0267 


0280 
0288 0289 0290 0291 0292 02938 0294 0295 0296 (297 0298 0299 
0304 0805 0306 0307 0308 0309 0810 0311 0312 0313 0814 0815 


0368 0369 0370 0371 0372 03873 0374 0875 0376 0377 0378 0379 


0512 05138 0514 0515 0516 O517 0518 0519 0520 0521 0522 0523 


0560 0561 0562 0563 0564 0565 0566 0567 0568 0569 0570 0571 
0576 0577 0578 0579 0580 0581 0582 0583 0584 0585 0586 0587 


0600 
0608 0609 0610 0611 0612 0613 0614 0615 0616 0617 0618 0619 
0624 0625 0626 0627 0628 0629 0630 0631 0632 0633 0634 0635 


0640 0641 0642 0643 0644 0645 0646 0647 0648 0640 0650 0651 


0672 0673 0674 0675 0676 0677 0678 0679 0680 0681 0682 0683 
0688 0689 0690 0691 0692 0698 0694 0695 0696 0697 0693 0699 


0704 0705 0706 0707 0708 0709 0710 O711 0712 O7138 0714 0715 
0720 0721 0722 0723 0724 0725 0726 0727 0728 0729 0730 O781 


0752 0753 0754 0755 0756 0757 0758 0759 0760 0761 0762 0763 


0768 0769 0770 0771 O772 O773 0774 O775 O776 O777 0778 0779 
0784 0785 0786 0787 0788 0789 0790 0791 0792 0793 0794 0795 
0800 0801 0802 0803 0804 0805 0806 0807 0808 0809 0810 0811 
0816 0817 0818 0819 0820 082] 0822 0823 0824 0825 0826 0827 


0832 0833 0834 0835 0836 0837 0838 0839 0840 0841 0842 0&3 
0848 03849 0850 0851 0852 0853 0854 0855 0856 0857 0858 0859 
0864 0865 0866 0867 0868 0869 0870 0871 0872 0873 0874 0875 
0880 088] 0882 0883 0884 0885 0886 0887 0888 0889 0890 0891 


wWrnm WWMM WHKwOH NWNKWNM Hee — RRR RRR Kee wKe COOSD COCO COCOO coos 


AOTCP WONMKMKO WMHOO Wreowmw JHsv& OOK O BMNAOO Wevowmw YOUvh ONKO WOO Wreowem saouer WHree 
f 
£ 
5 
3 
e 
ze 
& 
ra) 
co 
rs 
| 
a 
an 
5 
é 
x 
& 
x 
or 
© 


Wome Wow ts 
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(1) 
C 
0012 


0076 


0092 
0108 
0124 


0140 


0172 
0188 


0204 


0236 
0252 


0268 
0284 


0316 
0332 


0364 
0380 


0396 
0412 


0444. 
0460 
0476 
0508 


0524. 
0540 


0572 
0588 


0636 
0652 


0700 


0716 
0732 


0764 


0780 
0796 
0812 
0828 


0876 
0892 


E 
0014 


0062 
0078 


0004 
0110 
0126 


0142 


0174 
0190 


0206 
0222 


0294 
0270 
0286 
0302 
0318 
0350 
0382 


0398 
0414 


0462 
0478 
0404 
0510 


0526 
0542 
0558 
0574 


0590 


0638 


0654. 
0670 


0702 


0718 
0734 
0750 
0766 


0782. 


0814 
0830 


0846 
0862 
0878 
0894. 


“STC Wr ew anOooh WHO WHMmOO Wrwoc 


QAM AMMM MMIED Soca VNU owe wun wun PERL PLHP LPL LPPPL PPP PP WWWHW WWW 


Amo TPrPowm 3H WHE CSC BHMOOQ Weoe saovrep OHKec 


Hexadecimal-Decimal Conversion Table (2) 


0 l 2 3 4 5 6 7 8 9 A B C D E F 


0896 0897 0898 0899 0900 0901 0902 0903 0004 0905 0906 0907 0908 0909 0910 0911 
0912 09138 0914 0915 0916 0917 0918 0919 0920 0921 00922 0923 0024 0925 0926 0927 
0928 0929 0930 0931 0932 0933 0934 0935 0936 0037 0938 0939 0940 0941 0942 0043 
0944 0945 0946 0947 0948 0949 0950 0951 0952 0953 0054 0955 0956 0957 0958 0959 


0960 0961 0962 0963 0064 0965 0966 0967 0968 0969 0970 0971 0972 0973 0074 0975 
0976 0977 0978 0979 0980 0981 0982 0983 0984 0985 0986 0987 0988 0989 0990 0991 
0992 0993 0994 00995 0996 0997 0998 0999 1000 1001 1002 1003 1004 1005 1006 1007 
1008 1009 1010 1011 1012 1013 1014 1015 1016 1017 1018 1019 1020 1021 1022 1023 


1024 1026 1026 1027 1028 1029 1030 1031 1082 1083 1084 1035 1036 1087 1088 1039 
1040 1041 1042 1043 1044 1045 1046 1047 1048 1049 1050 1051 1052 1053 1054 1055 
1056 1057 1058 1059 1060 1061 1062 1063 1064 1065 1066 1067 1068 1069 1070 1071 
1072 1073 1074 1075 1076 1077 #1078 1079 1080 1081 1082 1083 1084 1085 1086 1087 


1088 1089 1000 1091 1002 1093 1004 1095 1096 1097 1098 1099 1100 1101 1102 1103 
1104 1105 1106 1107 1108 1109 L110 ILL) 1222 1128 2104 1215 1116 1117 1118 1119 
1120) 11212 1122 1128 1124 1125 1126 1127 1128 1129 1130 11381 11382 1183 1134 1135 | 
1186 1187 1138 11389 1140 114) 1142 1148 1144 1145 1146 1147 1148 1149 1150 1151 


1152) 1153) 1154 1155 1156 1157 1158 1150 1160 1161 1162 1163 1164 1165 1166 11867 
1168 1169 1170 117) 1172 11738 1174 21175 1176 1177 1178 1179 1180 1181 1182 1183 
1184 1185 1186 1187 1188 1189 1190 1191 1192 11938 1194 1195 1196 1197 1198 1199 
1200 1201 1202 1203 1204 1205 1206 1207 1208 1209 1210 1211 1212 1213 1214 1215 


1216 1217 1218 1219 1220 1221 1222 1223 1224 1225 1226 1227 1228 1229 1230 1231 
1232 1233 1234 1235 1236 1237 1238 1239 1240 1241 1242 12438 1244 1245 1246 1247 
12448 1249 1250 1251 1252 1253) 1254 1255 1256 1257 1258 1259 1260 1261 1262 1263 
1264 1265 1266 1267 1268 1269 1270 1271 1272 1273 1274 1275 1276 1277 1278 1279 


1280 128) 1282 1283 1284 1285 1286 1287 1288 1289 1290 1291 1292 1293 129% 1295 
1296 1297 1298 1299 1300 1301 1302 1303 1304 1305 1306 1l3v7 1308 13809 1310 1311 
1312 1313) 1314 1815 13816 13817 13818 1319 13820 1321 1822 1323 13824 1325 1326 1327 
1328 1329 18380 1331 13382 1333 1334 1335 13386 1337 1338 1339 1340 1341 1342 1343 


1344 1345 1346 (1347) 13848) 1349) «1850 «1351 «1852 1858) 1354 «41355 «1356 1357 1358 1359 
1360 136) 1362 1363 1364 1365 1366 1367 13868 1369 1370 13871 1872 1873 13874 1375 
1376 1377 1378 13879 1380 1381 1382 1383 1384 1385 13886 1387 1388 1389 13890 1391 
1392 1393 13884 1395 1396 1397 1398 1399 1400 1401 1402 1403 1404 1405 1406 1407 


1408 1409 1410 141] 1412 14138 1414 1415 1416 1417 1418 1419 1420 1421 1422 1423 
1424 1425 1426 1427 1428 1429 1480 1481 1482 1483 14384 1485 1486 1487 1488 1489 
1440 1441 1442 1448 1444 1445 1446 1447 1448 1449 1450 145] 1452 1463 1454 1455 
1456 1457 1458 1459 1460 1461 1462 1463 1464 1465 1466 1467 1468 1469 1470 147) 


1472 1473) 1474 «1475 1476 1477 1478 1479 1480 1481 1482 1483 1484 1485 1486 1487 


1504 1505 1506 1507 1508 1509 1510 1511 1512 1513 1514 1515 1516 1517 1518 1519 
1520 152) 1522 1523 1524 1525 1526 1527 1528 1529 1530 1531 1582 1533 1534 1535 


1536 1537 1538 1539 1540 1541 1542 1548 1544 1545 1546 1547 1548 1549 1550 155] 
1992 1553) 1554 «©1555 «1556 «1557 «1558 «1559 «1560 1561 1562 1563 1564 1565 1566 1567 
1568 1569 1570 1571 1572 1573 1574 1575 1576 1577 1578 1579 1580 1581 1582 1583 
1584 1585 1586 1587 1588 1589 1590 1501 1592 1598 1594 1595 1596 1597 1598 1599 


1600 1601 1602 1603 1604 1605 1606 1607 1608 1609 1610 1611 1612 1613 1614 1615 
1616 1617 1618 1619 1620 1621 1622 1623 1624 1625 1626 1627 1628 1629 1630 1631 
1632 1633 1634 1635 1636 1637 1638 1639 1640 1641 1642 1643 1644 1645 1646 1647 
1648 1649 1650 165) 1652 1653 1654 1655 1656 1657 1658 1659 1660 1661 1662 1663 


1664 1665 1666 1667 1668 1669 1670 1671 1672 1673 1674 1675 1676 1677 1678 1679 
1680 1681 1682 1683 1684 1685 1686 1687 1688 1689 1690 1691 1602 1693 1694 1695 
1696 1697 1698 1699 1700 1701 1702 1703 1704 1705 #1706 1707 #1708 #41709 «#+41710 #41711 
W712 7S L714 1715 716 1717) 1718 1719 1720 LPL 1722 «1728 1724 1725) «1728 = 1727 


1728 1729 1730 17381 1732 17383) 1734 #1735 1736 1737 #1738 «#1739 «#1740 1741 «#41742 1748 
1744 1745 1746 1747 1748 #1749 #1750 1751 #1752 1753 1754 1755 1756 0756 1757 1758 
1760 1761 1762 1763 1764 1765 1766 #1767 #1768 #1769 #1770 #1771 «1772 «#21773 «1774 «#1775 
1776 «1777: «1778 «1779-1780, 781178217831 784 «21785 «21786 «1787 «21788 «1789 «21790 =«(179) 
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YOUR WNDKO BMOO WHeowm JNOukh OWKO HOM TPOOD YOM CONKO BOO WrPoeo Race WSWHOKoe 


Pr rr FP rr CODD DODD CODOO OOOO WOMMO WWOMO WMOMOH BMWMO VYANQYQ YQ89 Yow 99494 
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1792 
1824 
1840 
1856 
1872 
1904 
1920 


1952 
1968 


1984 
2000 


Hexadecimal-Decimal Conversion 


2946 


2562 
2578 
2594 
2610 


2626 


2658 
2674 


3 
1795 


4 


26 12 
2628 


2660 
2676 


) 


6 


2902 


2550 


2566 
2582 
2598 
2614 


2630 
2646 
2662 
2678 


247) 


2903 
2519 
2535 
2051 


2567 
2583 
2599 
2615 
2631 
2647 


2663 
2679 


2088 
2104 
2120 
2136 
2152 
2168 
2184 


2216 
2232 


2248 
2264 


2296 


2312 
2328 


2360 


2376 
2392 


242 4 
2456 
2472 
2488 


2504 
2520 


2052 


2968 
2584 


2616 
2632 


2664 
2680 


2505 


2553 


2569 
2585 
2601 
2617 


2683 
2649 
2665 
2681 


Table (3) 


A 


2442 
2458 


2506 
2522 


2094 


2570 
2586 
2602 
2618 


2634 
2650 
2666 
2682 


2990 


2571 
2587 
2608 
2619 


2635 
2651 
2667 
2683 


C 


1804 
1820 


1836 
1852 
1868 


E 


1806 
1822 


18% 
1870 
886 


1902 
1918 


1982 


2686 


Hexadecimal-Decimal Conversion Table (4) 


0 1 2 3 4 D 4) 7 8 9 A B C D k F 


A8& 2688 2689 2690 2691 2602 2693 2694 2695 2696 2697 2608 2699 2700 2% 2702 2703 
AQ 2704 2705 2706 2707 2708 2709 2710 2711 2712 2718 2714 2715 2716 2717 2718 2719 
AA 2720 2721 2722 27238 2724 2725 2726 2727 2728 «2720 «27380 2731 2782 27383 27384 2735 
AB 2736 27387 27388 2730 2740 2741 2742 2748 274 2745 2748 2747 «2748 «2740 2750) 275) 


AC 2752 2753 2754 2755 2756 2757 2758 2759 2760 2761 2762 2763 2764 2765 2766 2767 
AD 2768 2769 2770 2771 2772 2773 2774 2775 2776 2777 2778 2779 2780 2781 2782 2783 
AE 2784 2785 2786 2787 2788 279 2790 2701 2792 2793 2704 2795 2796 2797 2798 2799 
AF 2800 2801 2802 2803 2804 2x05 2806 °807 2808 2808 2810 2811 2812 28]3 2814 2815 


BO 2816 2817 2818 2819 2820 282] 2822 823 2824 225 2826 2827 2828 2829 2830 2831) 
Bl 2832 2833 2834 2835 2836 2837 2X88 2x39 2840 2841 2842 2843 2844 2845 2846 2847 
K2 2848 28490 2850 2851 2852 2853 2854 2855 2456 2857 2858 2859 2860 2861 2862 2863 
B3 2864 «2865 2866 2867 2868 2869 2x70 2x71 2872 2873 2874 2875 2876 2877 2878 2879 


K4 2880 2881 2882 2883 2884 285 28xt) 2887 2888 2889 2890 289) 2892 2893 2894 2895 
B5 2896 2897 2898 2899 2900 2901 2902 2903 2904 2905 2906 2907 2908 2909 2910 2911 
KG 2912 29138 2914 2915 2916 2917 2918 2919 2920 2921 2922 29238 2024 2925 2926 2927 
B7 2028 2929 2930 2931 2932 2983 29384 2935 29386 2937 2938 2939 294) 2041 2942 2943 


BS 2944 2945 2946 2947 294% 2949 2950 2951 2952 29538 2954 2955 2956 2957 2958 2059 
B9 2960 296] 2962 2963 2964 2965 2966 2967 2068 2969 2970 207] 2972 2973 2974 2975 
BA 2976 2977 2978 2979 2080 2981 2982 2983 2984 2085 .2986 2987 2988 2989 2990 2991 
BB 2992 2993 2904 2995 29096 2997 2948 2999 3000 3001 3002 3008 3004 3005 3006 3007 


BC 3008 3009 3010 3011 3012 3013 3014 3015 3016 38017 3018 3019 3020 3021 3022 3802 

3024 3025 38026 3027 3028 3029 3030 3081 3032 3083 3034 38035 3086 3037 3038 3039 
3040 3041 3042 3048 3044 3045 3046 3047 3048 3049 3050 3051 3052 3053 3054 3055 
3056 3057 3058 3059 3060 3061 3062 3063 3064 3065 3066 3067 3068 3069 3070 3071 


3073 3074 3075 3076 3077 3078 3079 3480 3081 3082 3083 3084 3085 3086 3087 
3088 3089 3090 3091 3092 3003 309 3095 396 3097 3098 3099 3100 3101 3102 3108 
3104 3105 3106 3107 3108 3109 3110 3111 3112 3113 3114 3115 3116 3117 3118 3119 
3120 3121 3122 3123 3124 3125 3126 3127 3128 3129 3130 313] 3182 3183 31% 3135 


3136 3137 3138 3139 3140 3141 3142 3143 3144 3145 3146 3147 3148 3140 3150 315) 
3152 3153 3154 3155 3156 3157 3158 3159 3160 3161 3162 3163 3164 3165 3166 3167 
3168 3169 3170 3171 3172 3178 3174 3175 3176 3177 3178 3179 3180 3181 3182 3183 
3184 3185 3186 3187 3188 3189 3190 319) 3192 3193 3194 3195 3196 3197 3198 3199 


3200 3201 3202 3208 3204 3205 3206 3207 3208 3209 3210 3211 3212 32138 3214 3215 
3216 3217 3218 3219 3220 3221 3222 3223 3224 3225 3226 3227 3228 3229 3230 323) 
3232 3233 3234 3235 3236 3237 32388 32389 324) 3241 3242 3248 3244 3245 3246 3247 

9 3250 3251 3252 32538 3254 3255 3256 3257 3258 3259 3260 3261 3262 3263 


3264 3265 3266 3267 3268 3269 3270 3271 3272 3273 3274 3275 3276 3277 3278 3279 
3280 321 3282 3283 3284 3285 3286 3287 3288 3289 3290 3291 3292 3293 3204 3295 
3296 3297 3298 3299 3300 3301 3302 3308 3304 3305 3306 3307 3308 33809 3310 381i 
3312 3313 3314 3315 3316 38317 3818 3319 3320 332] 3322 3323 3324 3325 38326 3327 


3328 3329 3330 3331 3332 3333 3334 3335 3336 3337 3338 3339 3340 3341 3342 3343 
3344 3345 3346 3347 3348 3349 3350 3351 3352 3353 3354 3455 3356 3357 3358 3359 
3360 3361 2362 3363 3864 3365 3366 33867 3368 3369 3370 3371 38372 3373 3374 3375 
3376 3377 3378 33879 3380 338] 3882 3383 3384 3385 3386 3387 3388 3389 3390 3391 


3392 3393 3304 3395 3396 3397 3398 3399 3400 3401 402 303 3404 3405 3406 3407 
3408 3409 3410 3411 3412 3413 3414 3415 3416 3417 3418 3419 3420 3421 3422 3403 
D6 3424 3425 3426 3427 3428 3429 3430 3431 H82 3483 3484 3485 3436 BT 488 3439 
S44] 3442 3443 3444 3445 3446 3447 3448 3449 3450 345] 3452 3453 3454 3455 


D8 3456 3457 3458 3459 3460 3461 3462 3463 3464 3465 M66 3467 3468 3469 3470 3471 
D9 2472 3473 3474 3475 3476 3477 3478 3470 3480 348] 3482 4483 3484 3485 3486 3487 
DA 3488 3489 3490 3401 3402 3408 3404 3405 3406 3407 34908 3409 3500 3501 3502 3503 
DB 3504 3505 3506 3507 3508 3509 3510 3511 3512 35138 3514 3515 3516 3517 3518 3519 


DC 3520 3521 3522 3523 3524 3525 3526 3527 3528 3529 3530 3531 3532 35383 3534 3535 
DD 3536 3537 3538 3539 3540 3541 3542 3543 3544 3545 3546 3547 3548 3549 3550 355] 
DE 3552 3553 3554 3555 3556 3557 3558 3559 3560 3561 3562 3563 3564 3565 3566 3567 
DF 3568 3569 8570 3571 3572 35738 3574 3575 3576 3577 3578 3579 3580 3581 3582 3583 


—— je 
ee 
2S 
a 
_ 
& 


Toe es. BS 
CS Lex oy 
ow) 

Cc 
= 
w 


ee eee 


ONMKO MOCO Crea Nauk Swe 
SS 


UTS VPRCuoD |accc cocNt 
ON af 


i 
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Hexadecimal-Decimal Conversion Table (5) 


0 1 2 3 4 5 6 7 8 9 A B Cc D E F 


3584 3585 3586 3587 3588 3589 3590 3591 3592 3598 3594 3595 3506 3597 3598 3599 
3000 3601 3602 3608 3604 3605 3606 3607 3608 3609 3610 3611 3612 3613 3614 3615 
3616 3617 3618 3619 3620 3621 3622 3623 3624 3625 3626 3627 3628 3629 3630 3631 
3632 3633 3634 3635 3636 3637 3638 3639 3640 3641 3642 3643 3644 3645 3646 3647 


3648 3640 3650 3651 3652 3653 3654 3655 3656 3657 3658 3659 3660 3661 3662 3663 
3664 3665 3666 3667 3668 3669 3670 3671 3672 3673 3674 3675 3676 3677 3678 3679 
368) 3681 3682 3683 3684 3685 3686 3687 3688 3689 3690 3691 3692 3603 3694 3695 
3686 3697 3698 3609 3700 3701 3702 3708 3704 3705 3706 3707 3708 3708 3710 3711 


3712 37138 3714 3715 3716 3717 3718 3719 3720 3721 38722 3723 3724 3725 3726 3727 
3728 3729 3730 3731 37382 3733 3734 3735 3736 387387 3738 3739 3740 3741 3742 3743 
3744 3745 3746 3747 3748 3749 3750 3751 93752 3753 3754 3755 3756 3757 3758 3759 
3760 376] 3762 3763 3764 3765 3766 3767 3768 3769 3770 3771 3772 3773 3774 3775 


3776 3777 3778 3779 3780 3781 3782 3783 3784 3785 3786 3787 3788 3789 3790 3791 
3792 3793 3794 3795 3796 3797 3798 3799 3800 3801 3802 38038 3804 3805 3806 3807 
3808 3809 3810 3811 3812 3813 3814 3815 3816 3817 3818 3819 3820 3821 3822 3823 
3825 3826 3827 3828 3829 3830 3831 3832 3833 3834 3835 3836 3837 3838 3839 


3840 3841 3842 3843 3844 3845 3846 3847 3848 3849 3850 3851 3852 3853 3854 3855 
3856 3857 3858 3859 3860 3861 3862 3863 3864 3865 3866 3867 3868 3869 3870 3871 
3872 3873 3874 3875 3876 3877 3878 3879 3880 3881 3882 3883 3884 3885 3886 3887 
3888 3889 3890 389] 3892 3893 3894 3895 3896 3897 3898 3899 3900 3901 3902 3903 


3904 3905 3906 3907 3908 3909 3910 3911 3912 3918 3914 3915 3916 3917 3918 3919 
3920 392] 3922 3923 3924 3925 3926 3927 3028 3929 3030 3931 3932 3033 3934 3935 
3936 3937 3938 3939 3040 3041 3942 3943 3944 3945 3046 3947 3948 39490 3950 3951 
3952 3958 3954 3955 3956 3957 3958 3959 3960 3961 3962 3963 3964 30965 3966 3967 


3968 3969 3970 3971 3972 3973 3074 3975 3076 3977 3978 3979 3980 3981 3982 3983 
3984 3985 3986 3987 3988 3989 3990 3991 3902 3993 3994 3995 3996 3997 3998 3999 
4000 4001 4002 4003 4004 4005 4006 4007 4008 4009 4010 4011 4012 4013 4014 4015 
4016 4017 4018 4019 4020 4021 4022 4023 4024 4025 4026 4027 4028 4029 4080 4031 


4060 
4064 4065 4066 4067 4068 4069 4070 4071 4072 40738 4074 4075 4076 4077 4078 4079 
4080 4081 4082 4083 4084 4085 4086 4087 4088 4089 4090 4091 4092 4098 4094 4095 


Say Ss ey Sy OO CO ea ee 
MoO WrPowm A2EVTP WHRKO BMOO DHROCOM YJOUrh WHREO 
fv] 
& 
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D EPROM MOUNTING METHOD 


The EPROMs for the 6301/6801 Assembler-Text Editor (S31MIX1-R/S61MIX2-R) 


are mounted on the main module (H62EV02). Figure D-1l and Table D-1l show the 


proper locations. 


H68SD10 
Typuter/TTY HessD20 


Main Module 
H62EV0 2 


ABORT RESET 
io ee 


Pocketable 
Console 


Figure D-1 EPROM Package Locations 


Table D-1 EPROM and Socket Match 


| EPROM Name 


OPT] IMI or S6l . 
OPT 2 S31MIX1-R or S61MIX2-R 
OPT 3 S31MIX1-R or S61MIX2-R 
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The following points are important in mounting and replacing EPROMs. 
(1) Always turn the power off when removing an EPROM from the board. 


(2) Mount the EPROM in the proper position as shown in Figure D-2. 





Figure D-2 EPROM Mounting Direction 
If the EPROM were mounted backwards and the power applied, the EPROM will 


be destroyed. Always make sure that EPROMs are plugged in in the correct 


direction. 
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